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Sewing Room in Joseph Miller Shoe Company’s’ Factory, Racine, Wis. 





This Night View Shows That, Contrary to Usual Opinion, 


it is Possible to Obtain Abundant and Well Distri buted Illumination for Machine Sewing by Using 
General Lighting Without a Single Drop Lamp. A 


Need for Improved Lighting in 


Leather 


Industry 


Tanneries and Leather-Goods Factories Require Much Better 
Lighting Than That Usually Found — Advantages of Im- 
proved Lighting—Requirements Can Be Readily and Fully Met 


By F. H. BERNHARD 











This is the tenth of a series of twelve articles on improvement in lighting in as many different industries. 


These 


s emphasize the desirability of improving industrial lighting to meet present abnormal conditions and those that may 


in the near future. 


The advantages of better lighting are presented in a non-technical way so that they may readily 


ught to the attention of factory owners, managers and superintendents, most of whom have only an imperfect real- 


of the relation of good lighting to their industries. 








‘ather is a very useful material chiefly because 
of its properties of extreme toughness, flexibility and 
fairly high imperviousness to water. It is this com- 
bination of valuable properties that gives it its great 
adaptability for such a variety of useful articles as 
hoots, shoes, gloves, traveling bags, purses, book 
bindings, chair seats, harness, belting, etc. The serv- 
iceability of these articles depends primarily on the 
kind and quality of the leather, that is, chiefly on the 
perfection of the tanning process in which the hide 
is made into leather, and secondarily on the manufac- 
ture of the leather into the article ready for use. 

These two manufacturing processes are distinct 
and seldom carried on in the same establishment. Both, 
however, have this in common that they have been 


greatly advanced during the last few decades. The 
use of machinery is now practically universal in mod- 
ernized tanneries as well as in shoe and other leather- 
goods factories, and the progress of industrial chem- 
istry has greatly shortened the processes of tanning. 
These mechanical and chemical developments have 
therefore facilitated and cheapened both these stages 
in the manufacture of leather products. Replacement 
of rule-of-thumb methods by standardized processes 
has resulted in more uniform and improved quality 
of product. Greater attention to working conditions, 
especially lighting, is bringing about further improve- 
ment in quality and also improved speed or quantity 
of production. 

Onlv in the last few years, however, has the influ- 
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Chrome Drum-Wheel Tan Yard, Pfister & Vogel Leather Co., 


Milwaukee, Wis. A Difficult Room to Light, But It Is Satisfac.- 


torily Done by General Lighting. Receptacles on the Columns Permit Plugging in Extension Lamps for Inspecting Inside of Drums. 


ence of lighting on the further perfection of manu- 
facture come to be recognized. In the olden days it 
was customary to have low-ceiling buildings with 
scanty and seldom clean windows; the many columns, 
beams, lines of shafting with many pulleys and belts 
obstructed what little daylight that could enter. If 
the daylight conditions in such plants were unsatis- 


factory, the artificial lighting conditions were much 


worse. In extreme cases, in fact, the men worked 
like rats in the gloomy, dungeon-like rooms. The few 
lamps provided were usually of small power, poorly 
placed, and seldom equipped with reflectors, so that 
it was quite customary to use candles or oil lanterns 
to light up obscure places in the plant or parts of 
the work. 

The result of these conditions was an extremely. 
large number of accidents, numerous fires, lack of 
uniformity and almost always poor quality of the 
product, and frequent cases of discontent among the 
men. It could not be otherwise because the men could 
not properly see dangerous pits, obstructions, slippery 
or other treacherous places in their path, and 
hazardous parts of machinery. Nor could they see 
the details of their work well enough to insure rapid 
and careful workmanship in its execution. 

Fortunately the number of plants in which such 
abominable lighting conditions still exist is rapidly 
becoming fewer and fewer. Competition, the general 
introduction of state factory inspection, the require- 
ments of fire and accident insurance companies, the 
necessities of rush war work, and the developments 
in lamps, lighting accessories and lighting practice, all 
these have contributed to bring about considerable 
improvement in the lighting conditions of tanneries, 
shoe and other leather factories. At the present time 
there are cuite a few of these plants that may be said 
to be well lighted, a larger number that are moder- 
ately well lighted, and a still larger number in which, 
though some improvements have been made, there is 
much room for a great deal of additional improvement, 
if not for complete rehabilitation of the lighting facili- 
ties used both by day and by night. Opportunities 
for lighting betterment exist therefore in an almost 
countless numbers of plants and these betterments, it 


will be shown, are of a profitable kind to the plant 
owner as well as to his employes. 


NEED FOR BETTER LIGHTING IN LEATHER INDUsTRY. 


It is now generally recognized by efficiency engi- 
neers and production experts that good lighting is 
an essential to any industry that works indoors. The 
ampleness of the lighting and its general perfection 
depends, however, upon the extent to which the 
industry really requires the lighting to be of high 
order. In the leather industry heretofore it has been 
held that a minimum amount of light to carry on the 
work reasonably well, speedily and safely would 
suffice. The lighting intensity has consequently been 
low, the light distribution far from uniform and too 
little attention has been paid to avoidance of glare. 
Extreme lighting refinements, such as would be 
appropriate for an office or drafting room, are not 
called for in the general manufacturing departments, 
but reasonable attention to furnishing ample intensity, 
good distribution, freedom from dense shadows and 
from serious glare is necessary and will be found 
to pay handsomely. 

If the building is an old one with low, dark and 
obstructed ceilings, dark walls, few and small win- 
dows, the natural lighting will be found inadequate 
even on a bright day, because the daylight will not be 
able to penetrate into the middle and far recesses of 
the rooms. Some improvement will be obtained by 
enlarging or at least changing the windows and by 
clearing and painting or whitewashing the ceilings, 
but even this may not give sufficient light in the distant 
parts of the room so that artificial lighting will be 
called upon to supplement the natural light during 
nearly all hours of the day. Under these circum- 
stances, and they are by no means rare in the leather 
industry, an artificial lighting system that is well !aid 
out so as to be as highly effective and efficient as 
possible is evidently imperative. Such a system will 
also meet the requirements of furnishing the light 
needed throughout the establishment early in the 
morning and late in the afternoon of the short autumn 
and winter days, or during storms and cloudy weather 
at any hour of the day. Furthermore, such a system 
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will adapt the plant for overtime or nightwork, both 
of which have been quite common during the period 
of heavy war orders for army boots and shoes, belts, 
harness, saddles, etc. 

As the natural lighting conditions in the plant 
improve, the need for a satisfactory artificial lighting 
system is not greatly diminished compared with the 
situation in the kind of plant just described. No 
tanner or shoe manufacturer can afford to have his 
plant handicapped by inadequate lighting at any time 
of the day or night, if he expects to be able to handle 
an output corresponding with the capacity of his plant. 
Operating with two shifts of 10 or 9 hours each, or 
with three shifts of 8 hours, has become common, not 
only to handle war orders but to secure the highest 
plant efficiency and greatest possible output for the 
investment. A factory operating 24 hours a day has 
the lowest ratio of fixed charges on investment to 
total production cost. This can be obtained only by 
makiig it possible to run the plant as efficiently at 
night as by day, which requires a thoroughly modern- 
ized lighting system. 

\!though the rush of the war business is practically 
over, there are good prospects for heavy orders for 
civilian footwear and gloves, both for the domestic 
and foreign markets. Millions of people have reduced 
their customary purchases of these articles during the 
war, hoping to wait till its conclusion before buying 
new supplies. Abroad the conditions are much worse, 
so that the opportunity for American shoe manufac- 
turers to supply a large part of the world’s urgent 
needs in this respect is exceptional. This will call for 
continued full-capacity production in shoe factories 
and tanneries. Improved lighting will be urgently 
needed for this, as well as to help plants to rearrange 


their machinery and processes for the different specifi- 
cations of civilian shoes, 

During the war also there has been a great influx 
of women workers in shoe and glove factories, in 
which they were already employed on a large scale. 
This condition is likely to become permanent, there- 
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fore the additional safeguards desirable for female 
help should be provided if this has not been already 
done. Among these are better lighting to minimize 
accident hazards and make working conditions more 
favorable to contentment and diminished labor 
turnover. 

In tanneries the work in many departments is 
far from attractive because of the sloppy, slimy and 
malodorous conditions necessarily prevailing. Al- 
though less discriminatory foreign workmen have been 
chiefly employed, the uncertainties of the present labor 
situation are apt to be increased if efforts are not 
made to improve working conditions. Certainly, the 
liability to falls on wet or slimy floors, burns by acids 
or other chemicals, and accidents from poorly lighted 
machinery can at least be diminished by the provision 
of improved lighting which exposes the dangers and 
at the same time gives the workmen an incentive to 
keep the premises in as orderly, clean and sanitary 
condition as possible. 


Goop Lichtinc Has NuMErous IMPORTANT 
ADVANTAGES. 

Besides the foregoing chief special needs for im- 
proved lighting in the leather industry, which the 
installation of a modern system fully meets, the latter 
also has several advantages that are worthy of at 
least brief comment. While most of these apply i 
practically any industrial plant, in the leather indus. 
try the relative importance of these advantages is 
somewhat changed. They furnish additional argu- 
ments for installation of a modern system and make 
it an investment that brings handsome returns. 

Improved quality of product is probably the most 
important advantage of a modern lighting system. A 
good hide can be readily spoiled by the indifferent 
tanning it is likely to receive when the tanners cannot 
see their work properly, especially in the modern ac- 
celerated processes of tanning. Uniform tanning re- 
quires maintaining uniform conditions in each step of 
the actual tanning process and equal care in the fin- 


Shaving Departmént In Pfister & Vogel Tannery. General Lighting Eliminates Drop-Cord Troubles and Furnishes Excellently 
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ishing of the leather. An improved lighting system 
helps to secure this and by enabling the men to see 
the details of their work more clearly it may readily 
bring about a superior quality of leather. In the 
manufacture of leather goods, such as_ shoes, for 
instance, it enables the operatives to exercise more 
care in each operation and this may mean the differ- 
ence between a shoe that is comfortable and service- 
able in wear or one that is a torture or soon falls to 
pieces. Likewise, the exact reproduction of a particu- 
lar last or size depends largely on the care of the 
operatives which can be materially aided by good light- 
ing. The latter is therefore an active promoter of 
better quality of product and a means of keeping 
spoilage and “seconds” down to a minimum. 

Increased rate of production is unquestionably 
produced by improved lighting because this eliminates 
numerous time losses due to inability to see the work 
properly or to loafing where the supervision is ham- 
pered by poor lighting, The extent of these time 
losses is usually surprising. In one department of a 
tannery the rejections in a certain finishing operation 
were reduced 80% after a good lighting system was 
installed. This meant that this particular process was 
performed in only a fraction of the time that was for- 
merly required because the work in nearly all cases 
was done right in the first place and did not have to 
be done over again. Similar time losses occur in 
many other departments in this industry. In shoe and 
glove manufacture the work can be considerably accel- 
erated by means of good lighting. In sewing, for 
instance, a broken needle can be much more quickly 
replaced and threaded when there is ample and well 
directed light. By eliminating these time losses 


through scientific lighting it is safe to say that produc- 
tion can be increased in the various branches of the 


WA 


leather industry by from 10 to possibly 20% without 
increase in the number of employes—an important ad- 
vantage to the manufacturer that he should be quick 
to avail himself of. These figures are based on what 
has been found in other industries and are believed to 
be conservative. . 
Reduction of accidents unquestionably follows 
from improvement in lighting. The leather industry, 
especially in tanneries, has had a high accident record. 








Another Night View of the Miller Shoe Factory, Racine, Wis. 


General Itlumination, No Localized Lighting Being Necessary. 
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Formerly the conditions were very much worse, byt 
in the larger plants the “Safety First” movemegt has 
been actively put into effect with considerable amelio- 
ration of the conditions. There is much room for 
further improvement. The relation of lighting to 
industrial accident prevention has been well shown by 
R. E. Simpson of the Travelers Insurance Co., who 
in a paper presented before the Illuminating Engineer- 
ing Society some years ago gave the results of an 
analysis of about 91,000 industrial accidents during 
the year 1910; he found that 23.8% of these were due 
to improper or inadequate illumination. In a paper 
on the same subject presented before the same society 
last month he stated that at the present time about 
18% of industrial accidents were due to defects in the 
lighting installation. The reduction of nearly 6% in 
this figure is really a reduction of approximately 25% 
in the accidents due to poor lighting and represents the 
results of the lighting developments of about 8 years. 
But even on this reduced ratio of 18% the services of 
108,000 men for one year are absolutely lost annually 
from our industrial army due to the illumination pro- 
vided being inadequate for the safety of the workers. 
Manifestly there is much room for lighting better- 
ment on this score alone, because industrial accidents 
represent a heavy loss to manufacturers as well as to 
workers and their families. Several of our states have 
enacted factory lighting codes in which definite illumi- 
nation requirements are laid down to protect the safety 
of workmen from this inexcusable negligence on the 
part of the plant owner. For his own interest, as well 
as from humanitarian motives, the latter should pro- 
vide the best lighting reasonably possible. 

The fire hazards common with the old methods of 
lighting, employing lanterns, candles or gas are entire- 
ly eliminated by a modern system of electric lighting, 
which is the safest lighting method available. Troubles 
due to crossed wires, etc., in the early lighting circuits 
are now entirely avoided by present practice in wiring. 
Even where hazardous processes are carried on the 
wiring outlets can be properly guarded by a good con- 
duit system and vaporproof fixtures. 

Visual conditions are greatly improved by a 
scientific system of lighting, the basic principles of 
which are provision of ample light, suitable direction 
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Patent-Leather Finishing Room, Pfister & Vogel Tannery. Tables at the Right Where the Black Enamel Is Applied Receive a 
Higher tilumination Than Is Needed for Lighting the Steps to the Ovens'‘at the Left. 


of it to the work in hand, fairly uniform distribution 
and avoidance of dense shadows, prevention of glare 
from the light-source itself and from light reflected 
from glossy surfaces, All these features contribute to 
making the conditions for seeing comfortable and 
almost ideal compared with commonly met present 
conditions, which are frequent sources of eye strain 
and fatigue, discomfort, and generally poor visual 
efficiency. This seriously affects the all-round 
efficiency of the workers. The improvement in this 
respect from good lighting is shown in the greater 
alertness and activity of the employes, the reduction 
of drowsiness, headaches and similar indispositions, 
and in the increased output obtained without urging. 
The latter is noticed most, of course, where the piece- 
work wage system is used, the wages in this case being 
a direct measure of the work done. 

Appreciation of improved lighting conditions is 
quickly shown by employes by keeping the neighbor- 
hood of their machines and work areas mcre clean and 
orderly. Washrooms and toilets are kept more sani- 
tary; aisles are not so readily obstructed when proper- 
ly lighted and more care exercised in protecting fel- 
lowworkmen from accidents. Good lighting also 
makes brighter and more cheerful workrooms and the 
psychological effect of this is to make the employes 
more contented and pleased with their occupations. 
The heavy losses due to high labor turnover are there- 
fore diminished and loyalty to the establishment 
developed, since an interest is shown in improving the 
working conditions and welfare of the men. 


LIGHTING AS AN INVESTMENT. 


Although the monetary value of the foregoing 
benefits is indefinite, because hard to measure exactly 
i dollars and cents, the actual value is not the less 
teal. All plant owners who have had a modern light- 
ing system installed are agreed on this and on the fact 
that the cost of good lighting is very low. Although 
very conservative and almost dubious at first, they 
almost invariably soon become enthusiastic advocates 
of improved factory lighting. Even where accurate 
Cost systems are not in use, the fair-minded manufac- 
turer is not slow to admit that he has observed definite 
advantages from good lighting. In some cases, for 
lear that it may be a reflection on him, the superinten- 
dent or manager is reluctant to discuss the benefits 


obtained from the lighting betterment, but indirect in- 
quiries bring out the facts. 

One of the most carefully conducted series of tests 
on this matter has recently been under way in Chicago 
by illuminating engineers of the Commonwealth Edi- 
son Co. The results already found have proven very 
interesting. The average increase in illumination in- 
tensity was about three times that formerly prevailing, 
or from 4 to 12 foot-candles or units of illumination. 
This produced an increase of production of at least 
15% at an increased cost of not more than 5% the 
payroll. These average test results referred to plants 
where the lighting system was modernized and inten- 
sified. Still greater increases are to be expected 
where the old system in use is more obsolete and 
inadequate than was the case here. Moreover, no 
effort was made to determine the value of the other 
important benefits mentioned, such as reduction of 
accidents, improved quality, contentment, etc. If it 
were possible to make a clear cut determination of 
these added benefits from good lighting as related to 
its added cost, the case in its favor is made still 
stronger. There can be no question therefore in the 
mind of even a conservative manufacturer as to the 
profitableness of a modern, scientific lighting system 
as an investment for increasing the all-around effi- 
ciency of his establishment. 


LIGHTING DEVELOPMENTS PERMIT MEETING ALL 
ILLUMINATION REQUIREMENTS. 


Manufacturers, like the public in general, have 
little conception of the importance of developments in 
lighting equipment and methods in the last dozen 
years. Nearly all of the electric lamps in use for 
factory lighting prior to 1907, both are and incandes- 
cent, have either gone or are rapidly going out of use 
because they have been replaced by the more efficient 
and reliable and less troublesome tungsten-filament 
lamps; the mercury-vapor arc is the only one of the 
lamps then in use for interior lighting that still finds 
favor. Tungsten lamps have been steadily improved 
since their first development in 1907, and some six 
years later an important new type of these lamps was 
brought out which employs a filling of nitrogen or 
other inert gas in the bulb in place of a vacuum. 
These new lamps, known as the Mazda C, are now 
used exclusively in place of the vacuum or Mazda B 
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lamps in sizes over 100 cp. because of their efficiency 
being nearly double that of the vacuum lamps, 
which in turn was about three times that of the old 
carbon-filament lamps; they also give a much whiter 
light. 

While these developments were being brought 
about in lamps, important developments were also 
being made in reflectors and other accessories for 
utilizing the light effectively. A bare lamp distributes 
its light in practically all directions so that as high as 
50% of the light may be wasted; a good reflector 
redirects this:light into useful directions. At the same 
time it cuts off direct view of the bright filament 
unless one looks at it from almost right below the 
lamp. Modern industrial reflectors are most common- 
ly made of steel with white porcelain enamel on the 
inner or reflecting surface and some other suitable 
protective enamel on the outside. The common 
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painted tin shade is not worthy the name of reflector, 
because of its unscientific design, low durability and 
poor efficiency. Glass reflectors of prismatic, mirrored 
or opal type are also used, but to a less extent because 
of the necessity for mounting them high to avoid 
breakage; in certain departments in shoe, glove and 
purse factories where many women are employed glass 
reflectors or even entirely glass-inclosed units are 
desirable because they allow a small part of the light 
to fall on the ceiling to brighten up the entire room. 
The dome and bowl shaped reflectors are the best 
shapes to use because they give a good distribution of 
the light and cut off the direct rays to a certain extent 
below the horizontal and thus reduce glare. 

It is to be noted that the increased brilliancy of 
the modern lamps has accounted for their higher 
efficiency, because increased filament temperature 


ELECTRICAL REVIEW 


Vol. 73—No. 29, 


means increased efficiency. The higher brilliancy 
however, requires some method of diffusing the direct 
light from the filament, which like that of the syn 
causes blinding glare. This matter has been studied 
and is now taken care of by a number of methods, 
One is to frost the tip and bowl of the lamp bulb: 
another is to cover it: with a replaceable silver cup 
that reflects the light back to the main reflector above: 
another is to hang an opal glass diffusing cup below 
the lamp or a similar glass cylinder or band around 
the lower half of the lamp; a new device of this type 
includes a clear cylinder and opal cup in one piece. 
These devices serve to reduce the glare without se- 
riously affecting the efficiency of the unit, which in the 
larger sizes is 3 or more times that formerly obtain- 
able with the now obsolete lamps. 

It should also be noted that these lighting develop- 
ments in recent years have not only rendered the old 
systems obsolete but made it highly profitable, on the 
score of the increased efficiency and improved char- 
acter of the lighting, to discard the old equipment and 
replace it with the new. In fact, even the development 
of the Mazda C lamps and of the newer standardized 
types of reflectors makes it desirable to replace the 
vacuum lamps and obsolete reflectors to obtain better 
illumination results. The consensus of opinion among 
lighting men is that it pays to rehabilitate the lighting 
system on an average of about every five years to take 


‘advantage of the scientific and commercial develop- 


ments of the lighting art. No one knows what the 
future will bring forth in,this line, but further develop- 
ments will undoubtedly be brought about. This is no 
reason, however, for waiting for still further develop- 
ments and allowing the plant to be handicapped by 
poor and inefficient lighting. 

Every requirement in the lighting of a tannery or 
a shoe, glove or other leather-goods factory can be 
fully met by the lighting equipment now available. 
The problems met with are frequently difficult but no 
more troublesome than those very successfully met in 
the lighting of factories in the metal industries which 
have shown the greatest advance in the industrial 
lighting field, especially during the World War in 
which they have been taxed to the utmost for speed 
and maintained high quality of production. 


SoME PoINTERS ON SELECTING THE KIND OF LJIGHT- 
ING TO USE. 


The design of a satisfactory artificial lighting sys- 
tem for the numerous departments of a modern tan- 
nery or leather-goods factory is as difficulty as the 
obtaining of satisfactory natural light during the day 
throughout the establishment. At first thought the 
latter is looked upon as merely a question of abun- 
dance of window or skylight surface, but there are 
numerous other factors to be considered and the prob- 
lem is likely to prove complex. So with artificial 
lighting, while the problem involves chiefly the choice 
of the type and size of lamp and reflector, and the 
proper mounting and spacing of the same, the <etails 
of these selections for different departments or opet- 
ations introduce frequent complications making the 
entire problem one that should be passed on by an 
illuminating engineer, or at least by an electrical engi 
neer or electrician who has a good grasp of illu- 
minating engineering. 

In many ways the layout of the lighting for a new 
plant is easier than the rehabilitation of an old and 
unsatisfactory lighting system, because in the tormer 
case one is not hampered by efforts to use as much of 
the old circuits and parts of the equipment as possible, 
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and the prejudices of foremen and workers are not so 
likely to change the design that scientific study of the 
requirements dictates. These prejudices almost in- 
variably favor an individual light for each worker, the 
unwisdom of which deserves to be exposed. 

Experience has shown that individual lighting is 
much less satisfactory in almost every way to general 
lighting and should be used only where provision of 
abundant light by the latter would be much more costly 
irely impossible. The chief objections to indi- 

lights are as follows: The illumination is very 
form, providing bright areas and extremely 
spaces and shadows about them; because of this 
st and because the lamp is likely to be bare or 
orly shielded, the eye strain and glare are very 
ionable ; accidents are quite likely to happen with 
onditions ; the first cost of the wiring and the 
number of lamps is greater ; the upkeep is much 

and it is seldom that all. the lamps will be in 
orking condition; the efficiency is poorer and 
ing cost higher than with a good system of gen- 
eral lighting. Lamp, reflector and wiring interests 
would be expected to recommend individual lighting, 
since it calls for more equipment, but its unsatisfac- 
tory results has led them to forsake it as a continual 
source of trouble. 

General lighting, on the other hand, provides a 
iniform illumination, avoids the dense shadows, 
is more economical in initial, operating and mainte- 
nance cost, reduces the glare because of the high 
mounting, and overcomes the other objection of indi- 
vidual lighting. It is always to be preferred. there- 
fore. Asa rule, general lighting implies use of fairly 
large units, hung high and equipped with such re- 
flectors as will distribute the light uniformly and at 
the same time cut off the direct view of the filament 
from the ordinary line of vision. The spacing is 
usually quite symmetrical with 1, 2 or 4 units per bay, 
depending on dimensions. Such a spacing must be 
departed from to avoid obstructions, and in many cases 
can be modified a little to locate the units advan- 
tageously with reference to machines and thus elim- 
inate the need for localized or individual lamps. 

In some cases, however, individual lamps are neces- 
sary, such as over machines where particular sewing 
or finishing is being done on black leather, on shoes or 
gloves, since black goods require a much higher inten- 
sity of illumination which would prove more costly 
from a general lighting system. For examining the 
interiors of drums, cylinders, tanks, pits, etc., and for 
certain cases of close inspection it is usually necessary 
to use individual lamps. These should be equipped 
with proper reflectors to shield the eyes from the 
direct light of the lamp filament. They should seldom 
be depended on to furnish the general illumination 
around’ the working area, because their illuminating 
zone is usually too restricted ; in other words, localized 
lightiny needs to be reinforced with general lighting 
so thai there shall not be dark shadows around ma- 
chinery or in aisles to invite accidents. Ina few cases 
the localized lighting can be skilfully placed to light 
up not only the special working space but also the 
area about it. 

The lighting of stairways, passageways, stock- 
tooms. washrooms and toilets, as well as the outdoor 
roadways, paths and spaces about the plant is fre- 
quently neglected with the result that accident and fire 
hazarls and insanitary conditions are produced. The 
intensity of illuminations need not be so high in these 
Places as where the actual manufacturing work is 
being carried on, but a well distributed illumination is 
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necessary to facilitate moving and trucking about the 
premises, promote cleanliness and order, and prevent 
the accumulation of rubbish in poorly lighted corners. 

In certain operations it is necessary to have a light 
of almost daylight color value if work is to be carried 
on successfully -when daylight is inadequate or missing. 
For instance, when working on certain greenish leath- 
ers, like olive drab, it is desirable to use a special lamp 
that gives practically daylight colors. Such lamps are 
available and have been found to meet the require- 
ments admirably. In one tannery plant after these 
Mazda C2 lamps were installed the men declared they 
would rather work by night than by day, this being 


Glazing Jacks in Pfister & Vogel Tannery. An Individual Lamp 
Rigidly Secured to Each Machine Permits the Operative 
to See the Work So Well That Rejections 
Have Been Reduced About 80%. 


due to the varying character of daylight and the con- 
stancy of the artificial light. 


PROPER MAINTENANCE Is ESSENTIAL. 


Reference has been made to maintenance. This 
is a very important matter that cannot be given too 
much attention. Regular cleaning at intervals not ex- 
ceeding a month should be provided for both lamps 
and reflectors, if the light expected from the units is 
to be obtained. In dusty rooms the efficiency of the 
units is liable to fall to 50% if cleaning is neglected. 

All lamps gtadually depreciate with age due to 
internal causes also; such as darkening of the inside of 
the bulb or tube. This action is very slow, but when 
the lamp has blackened to give when freshly cleaned 
only 75 to 80% of its initial candlepower it is more 
economical to discard it and replace it with a new 
lamp. 

It is searcely necessary to mention the other -fea- 
tures involved in proper maintenance, such as prompt 
renewal of burned-out lamps, preventing workmen 
from interfering with lamps, and keeping lamp and 
reflectors properly related. Maintenance service should 
be rendered by a specially designated and trained 
group of workers. If left to the whim of the average 
employe, the result will be sadly mismated lamp and 
reflector combinations, numerous empty sockets from 
which lamps have been borrowed to replace broken or 
burned-out bulbs, and a generally unsatisfactory system 
of lighting. This is one of the objections to having 
lamps within reach of the workmen and is entirely 
obviated by hicvh-hung units under the care of a special 
maintenance crew. 
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Test Ring Method of Determining Trans- 
former Ratio and Phase Error 


A Paper Before American Institute of Electrical En- 
gineers Describes Use of Special Wattmeter and Cur- 
rent Transformer for Current Transformer Testing 


By H. S. 


In giving a detailed description of the apparatus, 
the case will be taken of a current transformer in place, 
operating under normal running conditions, and feed- 
ing its actual secondary circuits of ammeters, watt- 
meters, etc. 

Fig. 1 shows a loop in series with the primary of 
the current transformers under test, marked L P, and 
feeds a heavy current, well-insulated winding on the 
test ring. The test ring consists of a laminated iron 
ring carrying three windings: First, the heavy current 
winding of one, two, or four turns according to 
whether series or parallel connections are used. 
Second, a winding of No. 8 wire in which any number 
of turns can be used from one to 230. Third, a search- 
coil winding which feeds the moving coil of a special 
wattmeter. The No. 8 wire winding is connected as 
shown in Fig. 1 in secondary loop L S, and the direc- 
tion of flow of current is such as to oppose the direc- 
tion of flow in the heavy current winding. The special 
wattmeter has its field energized from voltage A B or 
from voltage C B as required for the different read- 
ings. 

The procedure of the test in the case cited can now 
be followed. The transformer under test was marked 
120 to 1, hence a one-turn connection of heavy current 
coil, and a No. 8 wire winding of 119 :o 121 turns 
were chosen. With the No. 8 winding set at 119 turns 
the field of the wattmeter was energized from voltage 
A B, gives a reading of plus 295 on the wattmeter. 
Then with the wattmeter field on C B a reading of 
plus 175 is obtained, 

These two readings determined the value and 
phase of the amperes flowing in the search coil wind- 
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ing, since the wattmeter indicated the components of 
these search coil amperes along two directions. This 
search coil current (or ampere-turns) give a measure 
of the vector difference between the ampere-turns in 
the heavy winding and in the No. 8 wire winding. 

In Fig. 2, angle A O C was set off equal to 60 
and the first reading (-+- 295) measired along O A 
to a point R, and the perpendicular R,, P, was drawn, 
Then the second reading (++ 175) was measured along 
line O C to point L,, and the perpendicular L,, P, 
drawn determining point P,. It is evident that ampere 
vector O P, represehts the amperes in the search-coil 
winding as this is the only vector whose components 
along O A and O C respectively give the wattmeter 
readings actually read. O P, is a measure of the vector 
difference between ampere-turns in the heavy current 
and the No. 8 wire windings when 119 turns of No. 8 
wire were used. 

The number of turns of No. 8 wire was then in- 
creased to 120, thus increasing the ampere-turns in the 
No. 8 wire coil in the ratio of 120 to 119 but without 
changing the phase direction of these ampere-turns. 
Then a second pair of readings (+ 195 and — 50) 
determined point P, for 120 turns of No. 8 wire, and 
the direction of the vector of secondary amperes is 
seen to be along P,, P. because its increment is /’, P:. 
A third pair of readings determine point P, for 121 
turns of No. 8 wire. At least three points are gen- 
erally taken as it adds little to the time of test and if 
the points plot out in nearly a straight line the readings 
are considered consistent. 

If the line P,, P., P, is extended by 119 spaces, 
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each equal to the distance P,, P, the point P, would be 
reached and the vector O P, would represent the vec- 
tor difference between primary ampere-turns and No. 
8 wire ampere-turns when the No. 8 wire turns were 
ro. Hence O P, is the vector of primary ampere- 
wns and P, P, the vector of No. 8 wire ampere-turns 
when 119 turns were used. Now to get the point 
where the heavy current ampere-turns and the No. 8 
wire ampere-turns were equal, a distance might be 
measured P, Py equal to P, O or for practical pur- 
poses drop a perpendicular from the point O upon the 
line P,, Ps, P,. The number of turns represented by 
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the line P, Py (which scales to be 119.70) divided by 
the number of turns used in the heavy coil is the ratio 
of the test ring turns when the ampere-turns are equal. 
Thus we know that test ring ratio of turns = 119.70 
at the time when test ring ampere-turns are equal. 
Hence ampere ratio = 119.70 which is the current 
ratio of the transformer under test. 

The angle O P, Py is the angle between the vector 
of primary and secondary ampere-turns and is the 
angle of phase error of the current transformer under 
test. Its tangent is the ratio of O P, to Py Py, and 
0 P, scales to be 1.15 times P, P.. 

O Py 1.15 
Hence — —= ——— = 0.96 per cent = tan- 
P,P, 119.70 
gent of angle of secondary lead of transformer under 
test. All parts of the diagram, Fig. 2, have standard 
rotation because reference lines O A and O C are 
plotted in keeping with voltage B A and B C, Fig. 1. 

The readings for the determination of the above 

ratio and phase error were taken in about two minutes, 
plotting and calculation required about five minutes. 
The diagram shown, Fig. 2, is more complete and com- 
plicated than is necessary in actual work. 
_ If points P,, P., Ps, had not plotted to a straight 
ine the cause would probably have been a change of 
amperaze in the current transformer while the six 
reading were being taken and the readings could 
nave been repeated. If the amperes can be held for 
‘wo minutes within a 5% variation, good results are 
obtained. Even 10% variation permits of sufficient 
accuracy for most commercial requirements. Even on 
varying load fed by a number of generators in paral- 
*l,a steady load can be delivered by one generator 
‘unning at a fixed gate or throttle opening. 

Plotting of readings and scaling off of results are 
quickly done by using a transparent celluloid scale 
‘Tig. 3). For instance, in plotting the first pair of 
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readings taken, the scaled center line x y of the trans- 
parent scale is laid along O A (Fig. 2) and moved 
till the reading -+ 295 falls on O, then a line is ruled 
along the edge L M and this line is the perpendicular 
R, P, referred to. Similarly L, P, is drawn, eic. The 
divided triangle D, E, F is used for scaling off the 
decimal fraction of a turn represented by the line 
P,, Py, Fig. 2, and for measuring the length of O P» 
in terms of P,, P,. The angle marked 60° is used for 
laying off the angle A O C, Fig. 2. 

Current transformers are generally available for 
test in the laboratory before being installed but the 
difficulty in this case is the duplicating in the labora- 
tory of secondary circuit conditions under which they 
will operate in service. A very common instance of 
this difficulty is illustrated in Fig. 1. Here are two 
current transformers feeding three ammeters having 
one common return wire. This center ammeter has a 
very different effect upon the ratio of one transformer 
than it has upon the other because the drop across the 
ammeter terminals is at a different phase angle from 
the amperes in the two transformers respectively. 

The case of secondaries connected in delta also is 
difficult to reliably duplicate in the laboratory. How- 
ever, after making a good “guess” at the amount of 
resistance and inductance to use in the laboratory in 
the secondary circuit of the transformer under test 
ratios sufficiently accurate for practical requirements 
by the following variation upon the method described 
above can be obtained. 

Usually two transformers are available and are 
connected as per Fig. 4. First one is used for a gen- 
erating transformer to generate the heavy current for 
test while testing the other and vice versa. 

Figure 4 explains itself and the procedure of test 
is the same as described above. Care should be taken 


Lamp 
Bank 














Trans. Under ~) Generating Trans. 


— 























= 
Source of Voltage 
? B Res. 


Heavy Winding 


Ind'ce 


No.8 Wire 
Winding - 
AY INA AK 
*, oo. 


- 


Test Ring ~ 








ail E Search Coil Winding Z 


Special Wattmeter 











Fig. 4. 


to avoid having the two transformers too close to- 
gether or a heavy current lead too close to the trans- 
former under test as stray fields affect transformer 
ratio. Care should also be taken where a greater ac- 
curacy than 0.2% is required, to remove the residual 
magnetism from the transformer under test. At mod- 
erate amperages this residual will remain and affect 
ratio and phase errors. This residual can be removed 
by inserting a resistance in series with the secondary 
circuit and smoothly cutting it down to zero. If 
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enough resistance is used to raise the secondary volts 
to say 50 the residual will be effectively removed. 
This residual can be caused by the occurrence of even 
a small pin spark in the secondary circuit which gives 
momentarily the effect of high secondary resistance 
and allows the iron of the transformer to become 
strongly magnetized. On the test ring a switch is pro- 
vided to avoid this spark on changing taps on No. 8 
wire winding. 

The case shown in Fig. 5 is another use made of 
the test ring. In this case two current transformers 
are in service and the primaries can be switched into 
series with each other by a combination of station 
switching. The ratio and phase error of one is known 
and the other is tested by comparing the secondary 
currents in the test ring. One secondary is fed through 
100 turns of the No. 8 wire coil, the other secondary 
through a separate section of from 99 to Io1 turns. 
The results obtained will be the difference of ratio and 
of phase errors between the two current transformers. 

The polyphase sources of voltage shown in Figs. 1, 
4 and 5 are taken as three-phase. Any other poly- 
phase source may be used provided the angle A O C 
in the plotting diagram Fig. 2 is set off to suit the 
angle between the two phases of voltage used to feed 
the field of the special wattmeter. Ordinary voltage 
unbalance does not seriously harm the accuracy of 
results. 

The special wattmeter used should have its moving 
coil wound with a size of wire that will not give a re- 
sistance many times that of the search coil winding, 
because it is very desirable to keep the total search coil 
circuit resistance low enough to insure exceedingly low 
flux density in the iron of the test ring. In the test ring 
described the flux density figured from search coil 
amperes and turns and resistance is less than 100 lines 
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per sq. in. for as much as 10 ampere-turns difference 
between primary and secondary ampere-turns on the 
ring. 

The special wattmeter must have zero mutual in- 
ductance between field and moving coil, hence must 
be a zero-reading instrument in which moving and 
stationary coils have a definite relative position when 
taking the reading. The low resistance required in 
the moving coil together with the sensitivity required, 
necessitate a strong field. It is the strong field that 


necessitates the zero mutual inductance condition. 
Without zero mutual inductance the wattmeter will 
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act as a transformer sufficiently to affect results. The 
wattmeter should be sufficiently independent of stray 
fields to permit of its use in the neighborhood of heavy 
current conductors. 

Returning to the low flux requirement in the test 
ring, the 100 lines per sq. in. referred to figure to q 
very small voltage (0.04 volt) in say 100 turns of the 
No. 8 wire winding, hence the extra resistance added 
to secondary circuits due to No. 8 wire winding jg 
practically ohmic and is generally a negligible quan- 
tity. 

The heavy-current highly-insulated winding on the 
test ring consists of four U-bolts of No. 0000 copper 
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extending up through a fibre face plate and set evenly 
around the test ring. Special strap connectors are 
provided to get any series or parallel combination for 
one, two or four turns, The No. 8 wire winding con- 
sists of a number of separate windings, each distrib- 
uted evenly around the ring. There are four coils of 
40 turns each, two coils of 20, one coil of 10 turns and 
one coil of 20 distributed twice around the ring with 
taps at every turn. The search coil has 196 turns, No. 
16 copper, but for future designs a larger number of 
turns of finer wire would be used so that the special 
wattmeter could be more easily designed to fill require- 
ments, and to decrease the percentage effect of stray 
fields upon the leads between the search-coil winding 
and the moving coil of the special wattmeter, should 
these not be carefully twisted together. 

The test ring iron is laminated, 8 in. inside dia- 
meter and 2 by 2 in. in section. The present ring 
happens to be made of armature iron which has low 
iron loss rather than low magnetizing current. In 
future designs care would be taken to use more sutt- 
able iron. 

In the heavy coil it is unnecessary that the heavy 
current split evenly when parallel circuits are used. A 
test using only one of the four heavy coils gave a 
resultant error less than 0.2%. However, the link 
connectors used on the heavy coil are proportioned to 
give practically even splitting of current. 

The current in the search coil winding in the 
present test ring is not nearly in step with the vector 
difference between the heavy and No. 8 wire ampere- 
turns but it is not necessary that it should be. With 
a constant angular displacement and constant numer- 
ical relation to the above vector difference no error 
results. The angle and numerical relation in the 
present ring are sufficiently constant over the range 
of one test, as shown by a special test and as shown 
also by the fact that the points P,, P, and P;, plot 
nicely to a straight line. 
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The following tables show ratio and phase error 
reports on two current transformers by the Wash- 
ington Bureau of Standards and by the test ring 
method. It will be noted that the greatest percentage 
difference between reports for similar points is seven- 
hundredths of one per cent for points at two amperes 
The greatest difference in phase error re- 


or over 
ports is four minutes of angle over the same range. 
tios of Current Transformer No. 50259, 500/5. 
Secondary amperes ... 5 4 3 2 1 0.5 
Washington .......... 99.07 99.15 99.23 99.32 99.45 99.55 
SS eee 99.14 99.20 99.27 99.32 99.70 99.50 
tios of Current Transformer No. 47113, 500/5. 
Secon: amperes ... 5 4 3 2 1 0.5 
WashingtOd .cccccvces 98.87 98.91 98.95 98.95 99.00 99.05 
eee ee 98.90 98.92 98.92 98.96 98.98 99.10 
Phase Errors in Minutes (Leading) No. 50259, 500/5. 
Secondary amperes ... 9 4 3 2 1 0.5 
Washincton ....c.ccee 32 38 46 AT 82 106 
Test i xveksea ae 32 34 43 56 98 125 
Phase Errors in Minutes (Leading) No. 47113, 500/5 
Secondary amperes ... 5 4 3 2 1 0.5 
Washington .......... 25 29 35 43 57 73 
. See rere 25 27 33 44 65 83 
When testing the ratio of current transformers in 
service as in Fig. 1, if the current varies so badly that 
the points in Fig. 2 do not plot to a straight line, then 
it may be necessary to watch an ammeter and take 


the readings of the special wattmeter only when the 
amperes are of the value desired. If an ammeter has 
to be inserted into the secondary circuit especially for 
this purpose it may be desirable to make a small cor- 
rection to the ratio and phase errors obtained to allow 
for the extra ammeter being fed by the transformer 
under test. A slight correction can also be made, 
where the greatest accuracy is required, for the ohmic 
resistance of the coil of No. 8 wire on the test ring 
itself. This resistance is of the order of 0.06 ohm and 
the inductive effect of the No. 8 wire is negligible as 
shown above. 

__If the polyphase source of voltage used to feed the 
field of the special wattmeter is seriously unbalanced, 
the readings of this wattmeter can be corrected before 
plotting. If the angle between the voltages used is 
other than 60° then the angle A OC, Fig. 2, can be 
plotted to suit. 





ELECTRIC DRIVE FOR SEEDING AND 
PACKING RAISINS. 


The California Associated Raisins Co., which has 


41 plants in the state, carries a combined electric 
power load of about 2000 hp. including the connected 
load of 600 hp. in the new plant now about completed 
at Fresno. Those plants are all in the San Joaquin 


valley, and are served from the lines of the San 
Joaquin Power Co. 

The new Fresno plant is equipped for seeding, 
packing and shipping 300 tons of raisins per day, with 
floor space for double that capacity. At present, there 
are three 150-kv-a. transformers by which electric 
fnerg\ is received at 11,000 volts, and stepped down to 
440 voits, three-phase, for the 130 motors in the plant, 
fangitie from 1 hp. to ro hp. 

The equipment is housed in a reinforced concrete 
building, 160 by 300 ft., 3 stories high, which was 
designed by McDonald & Kahn, while Hunter & 
Hudson, consulting engineers, San Francisco, made 
plans for the electrical and mechanical equipment and 
Supervised the installations. 

The first story has a height of 24 ft., with a 16-ft. 
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mezzanine floor. The second story is 20 ft. high, the 
height of the third being 18 ft. The building is served 
by railroad tracks on two sides, connecting with the 
Southern Pacific and Santa Fe systems. 

The raisins are received on the first floor and 
carried thence by bucket elevator to the third floor. 
This elevator is operated by a 5-hp. motor, connected 
thereto by worm gearing. They are there distributed 
by belt conveyor to the three processors and seeders, 
each operated by a 714-hp. motor, connected by Link- 
Belt chain transmission. The seeded raisins are 
dropped through metal chutes to the second floor, the 
seeds being carried by a cast-iron spiral conveyor to a 
chute outside the building where they are ground for 
hog feed. The seeded raisins are then hand-packed 
by women, in 12-0z. and 16-0z. cartons and boxed, 36 
to 48 cartons in a box. The boxed product is carried 
by a 120-ft. belt conveyor and delivered to a spiral 
conveyor by which it is delivered to the mezzanine 
floor. The spiral thus used is manufactured by the 
Matthews Gravity Carrier Co., and consists of a roller 
chute. On the mezzanine floor are the lidding ma- 
chines for the wood boxes, and the sealing machines 
by which the fiber containers are sealed with silicate of 
soda. 

In this installation the motors in most cases are 
operated at constant speed of 1800 revolutions, and 
are connected to the machines they drive by worm 
gearing. The equipment includes two 250-hp. boilers 
to produce steam for various purposes. 





ANIMATION IN SIGNS BY LIGHTING WITH 
COMPLEMENTARY COLORS. 





Mr. Luckiesh Shows the Priority of His Development of 
This Idea and Use in Lecture Demonstrations, 


To the Editor: ; : 
I have noted with interest in your issue of Oct. 26, 


1918, page 659, a description of a patent (No. 1,276,- 
494) secured by Richard M. Craig, of San Antonio, 
Texas, for an advertising sign employing the scheme 
of two colors properly related to two illuminants, 

Inasmuch as you have noted the similarity between 
this scheme and one that I have used for a number of 
years to illustrate certain color effects, it may be of 
interest to reveal the fact that this scheme is an exact 
duplication of demonstrations which I have used in 
lectures for the past seven years. I began showing 
these in 1911 and have described the scheme in various 
publications. On April 4, 1914, I published an article 
in the Electrical World which treated with the possi- 
bilities of obtaining disappearing and motion effects 
by the use of red and green lights and transparent 
coloring media of the same color. These demonstra- 
tions were made both by reflectéd and transmitted 
light. The scheme is described in detail in my book 
on “Color and Its Applications,” Chapter XII, copy- 
righted early in 1915. These effects have not only 
been demonstrated in lectures but have been applied 
in actual advertising and displays in a number of 
cases. 

Inasmuch as all of this took place several years 
before Mr. Craig’s patent application was filed (Aug. 
21, 1917), it is obvious that his patent is not valid. In 
other words, the public is free to use this scheme in 
any manner it may desire, which has been my inten- 
tion since developing the ideas. , 

M. LuckKIEsH. 
Nela Research Laboratory, National Lamp 


Nela Park, 
Works of General Electric Co. 


Cleveland, Ohio. 
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Cement Industry 


General Information Regarding the Different Classes of 
Machinery Used and Sizes and Types of Motors Best 
Adapted for the Work—Part I. of a Paper Before A.1.E.E. 


By R. B. WILLIAMSON 


Practically all modern mills manufacturing Port- 
land cement are driven by electric motors, and since 
the process is mainly one of crushing and grinding, 
a large amount of power is required. 

Before considering the various motor applications, 
it may be advisable to give a brief outline of the 
process of manufacturing Portland cement, which 
constitutes about 99% of the cement of all kinds 
manufactured in the United States. 

PROCESS. 


GENERAL DESCRIPTION OF 


Portland cement is generally, formed by an artificial 
combination of calcareous and argillaceous materials. 
These materials are mixed either before grinding or 
during the process of grinding. After being ground 
so that from 80 to 90% of the material will pass 
through a screen having 200 meshes per lineal inch, 
it is burned to incipient fusion in a rotary kiln, after 
which the resulting clinker is again ground so that 
at least 78% will pass the 200-mesh screen. 

The Portland cement clinker, after it leaves the 
rotary kiln, requires no further treatment than grind- 
ing, excepting the addition of about 2% of gypsum 
to retard the setting. In some parts of the United 
States natural cement rocks are found which contain 
nearly the proper proportions of materials to produce 
Portland cement; but, even in these localities it is 
generally necessary to add either limestone or shale 
in order to get the proper mixture. Certain deposits 
of cement rock so nearly approach the proper pro- 
portions of materials, that at one time limestone must 
be added and at another time shale. 

In the United States, limestone furnishes the 
largest supply of calcareous material for Portland 
cement. Other Cources of supply for this class of 
material, in addition to cement rock mentioned above, 
are marl, chalk and alkali waste. Shale and clay 
are most commonly used for obtaining the argillaceous 
material for Portland cement. Cement rock mentioned 
above, as well as blast furnace slag, are also used as 
a source of argillaceous material. Blast furnace slag, 
like cement rock, contains a considerable proportion 
of lime and has the further advantage that this lime 
is found as calcium oxide instead of the carbonate ; 
therefore, the heat necessary to dissociate the carbon 
dioxide gas from this part of the lime is not required. 

The preliminary crushing of limestone, cement 
rocks and shale is ordinarily done in the crushers of 
the gyratory, jaw or roll type. Materials may be 
ground either in the wet or dry state. Ina dry grind- 
ing plant, the two classes of materials are preferably 
dried separately and then weighed, after which they 
are ground. In a wet grinding plant, the materials 
are generally measured or weighed in their natural 
state as excavated, and then ground. 


. 
GENERAL CONDITIONS AFFECTING Motors. 


The same reasons that hold for the preference of 
alternating-current to direct-current motors in general 


industrial work make the alternating-current motor 
more desirable for cement mill operation. There are 
two main reasons for this. First, the relatively higher 
alternating voltage that can be used, 7. e. 440 or 550 
volts or even 2200 volts for some of the motors in 
large mills; and second, the greater mechanical sim. 
plicity of the alternating-current motor, particularly 
that of the squirrel-cage type. The great majority 
of cement plants use alternating-current, though there 
are a number of mills equipped with direct-current 
motors which have given excellent service. There is 
nothing inherently injurious about the action of 
cement dust on the commutators of direct-current ma- 
chines, and they are successfully employed in some 
plants, but, all in all, the alternating-current motor is 
preferred and used. The following features should 
be borne in mind in selecting motors for a cement mill. 

Service. Continuous. Shut down for repairs only. 

Starting Conditions. Severe on many applications 
and making phase-wound-rotor motors preferable or 
even essential. 

Rating. May be affected by heavy accumulations 
of dust on the motor windings, thus interfering with 
ventilation. Machines should be frequently blown out 
and cleaned off. 

Bearings. Should also be made dust proof by the 
use of felt and steel washers, as cement has a highly 
abrasive action and greatly increases bearing wear 
when present in the bearings. 

Outboard Bearings. It is good practice to supply 
outboard bearings for belted motors of 75 hp. and 
larger. Pulleys larger than usual in both diameter and 
length are often specified since the cement dust causes 
more than normal belt slippage and makes necessary 
tighter belts and increased strain on bearings. 

Drive. Motors should not be direct-geared to 
crushing machinery on account of excessive and severe 
vibration. Low-speed motors direct-connected through 
flexible couplings, or belted, are the proper application. 
So far as possible, motors and belts should be placed 
in a separate room for protection from dust and to 
prevent their agitating the dust in the room where 
the mills are located. 

Type of Motors. Alternating-current preferred; 
squirrel-cage where starting conditions are fairly easy, 
and wound-rotor motors where starting is severe. Low 
or moderate-speed motors should be used. On ac- 
count of the unfavorable belt conditions large speed 
reduction ratios should be avoided. Moreover, low or 
moderate-speed motors are more substantial mechant- 
cally than high-speed and give less bearing trouble. 

Collector rings are not injured by cement dust, 
which, when dry, does not show the abrasive action 
that it does in the bearings. It is advisable, however, 
to protect the collectors so that dust cannot settle on 
them in large quantities. 

While the induction motor has been used almost 
exclusively for cement plant operation, there are indi- 
cations that synchronous motors will be adapted to 
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this work more in the future. This is especially so 
in the case of low-speed motors for geared tube mills 
as mentioned later. 

Frequency. Frequencies of 60 cycles and 25 cycles 
are in common use. Most of the large plants that are 
operated in connection with steel mills have 25-cycle 
equipment since they usually get their power from the 
same sources as the steel mill, and 25 cycles has been 
generally used for steel-mill operation. 

A few plants are in operation at frequencies other 
than 25 or 60 cycles but these are on the whole 
exceptional. 

| ‘oltage. 440 volts preferred to 220 on account of 
copper distribution; 550 volts is satisfactory in a dry 
process plant. In some large mills 2200 volts has been 
used for the large motors but this practice is not 
common. , 

Load-Factor, May be as high as 95% since the 
machines run at all times under constant full load. 
The load-factor of the average complete cement plants 
runs from 65 to 75% taken through the entire year 
and is probably the highest of any industry. 

The various kinds of machines that may be em- 
ployed for the different processes in a cement mill may 
be grouped as follows: 

1, Elevator and conveying machinery for raw material. 

2. Crushers. Gyratory, jaw, roll. 

3. Intermediate crushers. Roll and hammer mills. 

4. Rotary dryers. ‘ 

5. Preliminary grinding machinery. Ball mills, ring-roll 
mills. hammer mills, Tuller mills, Raymond mills, rolls, Hunt- 
ington mills, Griffin mills. ; 

6. Finish grinding machinery. Tube mills, combination mills. 
mills. 

7. Conveying machinery for finished product. 

8. Rotary kilns. Coai feeding machinery. 

§. Cement grinding machinery. 

(a) Preliminary grinding, ball mills, rolls, Griffin mills, 
ring-roll mills. 

(b) Finish grinding, tube mills, ball peb mills, combina- 
tion mills. 

10. Coal grinding and drying machinery. Same class of 
machinery as used for raw material. 


ELEVATORS AND CONVEYORS. 


Every cement plant requires a large number of 
elevators and conveyors for handling the material be- 
tween the various steps in the process. One modern 
3000-bbl. plant, as an example, has 14 elevators, 2 
belt conveyors and 8 screw conveyers in its equipment. 
It is very important that these auxiliaries be kept 
operating, as an accident to a conveyor or elevator 
may shut down an entire department of the plant until 
repairs can be made. 

\'arious methods of driving this class of machinery 
have been installed in different mills. The chief diff- 
culties are that the driving shafts run at extremely 
low speeds and that elevators must be driven from the 
top. The first necessitates a number of countershafts 
and belts or gears to give the necessary speed reduc- 
tion and the second means that the driving motor, if 
individual drive is used, must often be located in an 
inaccessible place and in many cases be subjected to 
considerable vibration due to weak foundations. 


CRUSHERS. 


\ll dry-process cement mills require extensive 
crushing plants for their limestone cement rock. Three 
types of crusher are in common use for this work. 
Gyratory crushers are used more than any other, 
although those of the jaw type, or crushing rolls, are 
preferred in some cases. 

The size of the gyratory crushers is designated by 
an arbitrary number. Practically the same system 1s 
used by the different manufacturers, so that a No. 8 
crusher, for instance, is about the same size, capacity, 
etc., whether one make or another; Table 1 is there- 
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fore approximately correct for all makes. As a No. 
3 crusher is the smallest which is likely to be used 
in any cement plant, data are omitted on number o, 
I and 2. 

TABLE 1. 


Power Requirements of Gyratory Crushers. 
° Size of opening on 
Maker’s No. each side of top Size cube which Horsepower. 
s bearing arms. can be crushed. 


3 7 X 28 7 10- 20 
4 8 x 34 8 15- 25 
5 10 x 40 10 ® 20- 35 
6 12 x 44 2 25- 40 
7-% 15 K 55 15 50- 70 
8 18 X 68 18 65-100 
9. 21 X 76 21 100-140 
10 24 X 99 24 125-175 
18 36 150-200 
21 42 150-200 
24 48 175-225 
2 54 200-250 


The horsepower figures given in Table 1 must be 
used with discretion because there are a number of 
factors which affect the power required by crushers. 
Chief among these are the hardness of the material 
to be crushed and the method of feeding. It is the 
usual experience that crushers are “over-thotored,”’ 
and the horsepower data given in the above table are 
more likely to be high than low. 

Belt drive is used almost exclusively, an incidental 
advantage being that the belts afford some protection 
against damage in case pieces of iron, etc., get into 
the rock accidentally. Installations seem to be about 
evenly divided between those using individual motors 
and those in which the entire crushing plant including 
possibly three or four crushers with their elevators 
and conveyors are driven in a group from one 
large motor. 

The starting torque required by a gyratory crusher 
is small unless it is-accidentally stopped with material 
in it, in which case, it is usually necessary to dig it 
out before it can be started. 

In jaw crushers of the Blake type the crushing 
takes place between the two jaws set at an acute 
vertical angle, one fixed and one movable; the feed 
opening at the top being greater than the discharge 
at the bottom, gravity brings the material into the 
crushing zone and discharges it when crushed. The 
movable jaw is suspended from the top of the crusher 
frame and is given a reciprocating motion by means 
of an eccentrically operated vertical pitman and a pair 
of toggle plates. The most favorable condition for 
jaw crushers is obtained when the ratio of size of 
feed to product does not exceed 6 to I. 

The power required to operate any given size of 
jaw crusher, depends on the power required to oper- 
ate the crusher when running idle and the power 
required to do the actual work of crushing the mate- 
rial. 

As the starting conditions are usually severe, the 
slipring type of induction motor is invariably recom- 
mended to drive jaw crushers. 

Many of the more recent crushing plants for 
cement works use the Fairmount type crusher. This 
machine consists of a single roll working against an 
anvil plate and with sledging knobs from two in. 
to three in. in height for crushing against the anvil 
plate and with sledging knobs from three in. to 
four in. in height for breaking the large pieces of 
of stone on top of the roll, which are too large to be 
directly gripped between the roll and the anvil plate. 
These machines have a very large capacity when oper- 
ating continuously, but are not objectionable for small 
capacity on account of their very low friction load 
when running idle. 

(To be continued.) 
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Editorial Comment 





ifDGiUVNVUUGTGSTUOTULUUTOLVOTEUETUL GA OUTER 


Keep On Going 


MERICA entered the war to see it through until 

A the war was won. The enemy has capitulated, 

surrendering unconditionally, and the war is 

won. But our responsibility is not yet discharged 

either to our allies or our vanquished foes. We must 
keep on going. 

One emergency has passed, only to give place to 
others. There are many problems facing us still, some 
“over there,” some over here. There are millions to 
be fed, first those that fought for liberty, those that 
remained neutral, and those that started out to rule or 
ruin the world. There are freed nations to be assisted 
in forming stable government; responsible govern- 
ment must be assisted in those countries where com- 
pensation and the terms of the armistice are to be ful- 
filled. 

Our President, our statesmen and military and 
naval forces will do their part. And the rest of us 
here at home must do our part. For the present our 
part consists of just keeping on going. Things of late 
have moved fast—so fast that we are not able to 
really grasp their true significance. Therefore we must 
keep on going, allowing our momentum to carry us 
along while conditions change gradually, but surely 
and soundly, from a war to a peace basis. 

America today is in a strong position, economi- 
cally and financially, and our prestige perhaps at its 
zenith. The nation is on a sound basis, with condi- 
tions under full control. Bernard M. Baruch, chair- 
man of the War Industries Board, has made the state- 
ment that all possibility of industrial disturbance or 
money panic has been forestalled by the Government's 
control of raw materials, labor, food, fuel, industry 
and trade. 

The war is over. But our responsibilities resulting 
from the war are only beginning. 

We are already getting into the stride of changing 
from waging war to striving for peace again. The 
priorities list of the War Industries Board has been 
largely revised. Many of the industries heading this 
list last week are today at the bottom of the list. Indus- 
try is changing from war to peace. Building and con- 
struction projects have had their restrictions removed. 
War-time restrictions in many industries if not re- 
moved entirely are already modified. Construction, 
extension, improvement, maintenance and repair of 
any public utility can now be carried on without 
license or permission of the War Industries Board. 
Demobilization of our military and to a lesser extent 
naval forces will be carried out largely on the basis of 
the ability of the trades and industries to absorb men. 

Although the end of the world war has come sud- 


denly, it came with preparation already well advanced 
and soundly formulated for changing smoothly and 
gradually from war to peace. We can face the imme- 
diate future joyously and with equanimity, with faith 
in the future, borne of our accomplishments in the 
past. All of us, the American people, must be on 
guard against personal economic demoralization, de- 
pression and panic tendencies. These things are per- 
haps to be expected after a world war. But this war 
has been different from previous wars. And the transi- 
tory period from war to peace will likewise be differ- 
ent. We are victors, and we are prepared. 

Don’t rock the boat, is sound advice, even if a terse 
and slang expression. As Elbert H. Gary said as he 
went to Washington to help place the steel industry 
on a post-bellum basis, “Exercise prudence, delibera- 
tion and courage, as much depends upon the attitude 
and speech of men. * * * We must all trim our sails 
in accordance with the drift and amount of business.” 

Don't rock the boat. Don't be an alarmist or a 
pessimist. Just keep on going, proud of the past, se- 
cure in the present, and with faith in the future. There 
is as great a need today for a people united as in the 
stormy months gone by. For America the past holds 
no regrets, the future no fears. 





Making Coal Saving Permanent 


ITH our enemies beaten to unconditional sur- 
W. render, the World War has ceased. There will 

probably be a certain amount of mopping up 
to do here and there, and the necessarily slow work of 
stabilizing conditions, enforcing terms and doing what 
should humanely be done for nations that deserve 
little since they started out to destroy the world. Ex- 
cept for these,, the fighting of the World War is prob- 
ably over. 

With the World War past, many of those rules, 
regulations and practices and emergencies that existed 
will also pass. However, many of these instituted as 
emergency and vital measures—measures necessary 
for the winning of the war should be retained, and 
doubtless will be with certain relaxation. One of 
these is that of coal conservation. The war against 
the reckless, wellnigh criminal waste of fuel must go 
on—a crusade in the interest of the nation, a crusade 
whose influence enters into the very fabric of every 
phase of our national, industrial, social and domestic 
life. 

Save coal. Most of us are to some extent familiar 
with what has been accomplished by the Fuel Admin- 
istration. Few really know the sum-total of the ben- 
efits obtained, or the huge difficulties that have had to 
be overcome in obtaining them. But what has been 
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done, unlike so many of the war measures, will re- 
main, to live on and bring permanent and increasing 
sood. Through education, through interest, through 
the appeal to patriotism and under the force of neces- 
sity, coal users are becoming accustomed to giving 
greater attention to saving their coal by using it more 
ysefully and wasting less in usingsit. By doing so 
they have found a financial saving that bespeaks well 
for the continuance of the more economical use of 
coal. 

The cessation of hostilities at once reduces the de- 
mand for coal for home consumption, while probably 
increasing that required for export. There are vast 
coal piles throughout the country, sufficient to furnish 
their owners with coal for many weeks to several 
months. These coal piles have been stacked up with 
coal costing 100 per cent more than it cost in the 
pre-war days. The tendency will therefore be to use 


this coal bought at high prices in making goods that 
can be sold before prices go down, as they surely will. 


The lower coal consumption due the slowing down of 
intensive war production, the transition of industries 
from a war to peace basis, and national reorganization, 
coupled with a sudden pronounced decrease in the 
demands for coal upon the mines following the use 
of coal in storage may be expected to result in a drop 
in coal prices. 

\Vith coal at lower cost and more generously avail- 
able, with the feeling that the war is won and coal 
saving to win the war is a thing of the past, there is a 
natural tendency to relax the effort to save coal. This 
is, however, a very great mistake. The boiler room 
that has adopted coal-saving measures in the last year 
or two will not revert to the old order of things, un- 
less, perhaps, as equipment deteriorates and men 
become wedded to their jobs. But the tendency for 
the plant that only now is beginning to get into the 
way of economy and efficiency and has barely begun 
to reap the benefit, that is taking up the fuel-saving 
methods and apparatus one by one, will be a very real 
one. It is to be hoped the situation will be viewed 
broadly by these plant owners that the saving of coal 
may continue. 

It is as yet too early to foretell what will happen 
as regards the coal situation. Prices will undoubtedly 


go down, big interests and large consumers of coal 
are already trying to force them down. The zoning of 
coal production and consumption will, it is sincerely 
hoped stay to a large extent. although when the rail- 
roads vo back to their stockholders, a strenuous effort 
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may be expected to be made to remove existing coal 
zones since the income from coal haulage has been a 
mainstay of the railroads. The better understanding 
of power plant conditions, of what can be accom- 
plished in the way of improvement and performance 
has proved conclusively the crime of allowing a power 
plant to waste coal and make as much smoke as it 
chooses. These conditions, it is believed, will be rem- 
edied eventually as one direct result of the war. There 
is another phase of power plant regulation, control and 
supervision. Potentially, a boiler and dynamite have 
much the same possibilities under favorable circum- 
stances. The sale, use and storage of dynamite and 
explosives is under control for public safety. But a 
boiler room may be located in the midst of a thickly 
populated district, where an explosion could easily 
have the effect of a high-explosive shell. We believe 
forced economy of coal, likewise of gas and oil, are 
coming. We sincerely hope adequate supervision vf 
power plants for adequate public safety will also 
come, for the coming of the former readily leads to 
the latter. 

The Fuel Administration, in its difficult, vast and 
laudatory work, has now overcome the initial difficul- 
ties. It has already accomplished much. But it can 
yet accomplish enormously more. The work it can do 
has only begun—work that is as real now, though the 
war is won. Every citizen desirous of having the 
nation’s coal conserved and smoke abated ; every plant 
operator anxious to save coal, when he knows how; 
in fact, everyone of us must hope the work of the 
Fuel Administration, as applies to the operation and 
improvement of power plants, will be one of the meas- 
sures, instituted primarily as a war measure, that will 
remain. 





The Electric Cooking Opportunity 


OR many months those central stations furnish- 
F ing energy to war industries have looked some- 
what askance to the day when energy that was 
going into winning the war would have to be turned 
to other channels or become a liability until uses could 
be found for it. 

It would seem then that electric cooking and heat- 
ing should receive great impetus at this time, because 
absorbing some of the surplus power and at the same 
time carrying on the good movement of conserving 
fuel, foodstuffs, time and labor. The electric cooking 
opportunity is with us. Make the most of it. 








THE PROBLEMS OF 


The electrical industry is now faced with the problems of the reconstruction era—problems in 





RECONSTRUCTION 


which every branch of the industry is vitally interested. In an attempt to aid in the solving of these 
Problems the ELECTRICAL REVIEW inaugurated in the issue of Oct. 19 a regular department of 
“Reconstruction After the War.” In our issue of Nov. 23 we will present an important editorial 


announcement pointing out the channels which reconstruction must follow. 
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American Institute Discusses Industrial Motor Applica- 
tion—War’s Influence on Industrial Lighting—Other News 


NOVEMBER MEETING OF INSTITUTE 
CONSIDERS MOTOR DRIVE. 


First Paper on Industrial Motor Application by R. B. 
Williamson Excites Considerable Discussion. 


At the meeting of the American Institute of Elec- 
trical Engineers held in New York City, Nov. 8, the 
first of a series of reports covering the application of 
electric power in different industries, to be held under 
the auspices of the Industrial and Domestic Power 
Committee, was presented. “The Application of Elec- 
tric Drive to the Cement Industry,” was the formal 
title of the paper delivered by R. B. Williamson of the 
Allis-Chalmers Manufacturing Co., and this subject 
was very fully and interestingly covered not only in 
the paper itself but in the lively discussion which fol- 
lowed. The feeling expressed by several at this meet- 
ing was that papers of this sort, collecting thorough 
and comprehensive data upon an industry and its 
motor requirements would do very much to enhance 
the value of the Institute’s work in industrial develop- 
ment. 

Prof. C. A, Adams presided at the meeting and 
after a few preliminary remarks, introduced Mr. Wil- 
liamson. Before abstracting his paper, which appears 
in condensed form elsewhere in this issue, Mr. Wil- 
liamson made a rough calculation concerning the 
power requirements of the cement industry which was 
enlightening. Assuming the power required to pro- 
duce a barrel of cement to be not less than 12 kw-hr. 
or more than 20 kw-hr., it would be safe to assume an 
average of 16 kw-hr. Taking 90,000,000 bbl. of ce- 
ment as the output per year and assuming 80,000,000 
bbl. to be produced in plants under,electric operation, 
he arrived at the enormous figure of 1,300,000,000 
kw-hr. per year as the total power requirements of 
this industry. 

His paper was valuable particularly in that it gave 
a brief discussion of the process of making cement, 
besides descriptions of the principal machines and 
equipment entering into the process. Being a highly 
specialized industry, these data are valuable to the 
electrical engineer who has anything to do with the 
design of motors or control equipment which are to 
enter these mills, as they give him a comprehensive 
view of the conditions under which they are to operate. 

A. M. Dudley, of the Westinghouse Electric & 
Manufacturing Co.. one of the members of the com- 
mittee on Industrial and Domestic Power, opened the 
discussion and outlined briefly the plan under which 
the committee had been working to present these in- 
dustrial papers. 

W. C. Calb of the National Carbon Co., Cleveland, 
pointed out the tendency in this industry to over-motor 
rather than under-motor. This has its advantaves, 
inasmuch as machines when stalled require consider- 
able time and labor to clear them out and this diff- 
culty is practically obviated by over-motorizing. Being 
particularly interested in brushes, he made the sug- 


gestion to designers that in commutator type motors 
tor the cement industry the need of under-cutting com- 
mutators is not pronounced. Abrasion from the dust 
is sufficient to permit operation with flush mica pro- 
vided non-abrasion brushes are used. On the slip-ring 
type motor, carbon or graphite brushes are preferable 
to composition brushes as the tendency of the latter, 
after abrasion has set in, is to continue wearing at a 
more rapid rate. 

Mr. Merrill made some remarks concerning control 
apparatus for these motors. The conditions of oper- 
ation being those of long, continuous and uniform 
load, the control can, consequently, be made simple— 
a rugged drum type controller for slip-ring motors and 
for the squirrel-cage type, the simplest kind of manual 
control. The complication, cost and high degree of 
protection necessary for remote control equipment 
constitute a refinement beyond necessity in the cement 
mill industry. In this connection Mr. James pointed 
out that the only advantage of putting in remote con- 
trol was in the direction of safety, which is assuredly 
a factor of importance and later might possibly grow 
in favor in plants of this kind. 

Mr. Goodwillie of the Otis Elevator Co. read sev- 
eral written contributions. One of these was from 
F. J. Bird of the Cambria Steel Co.; another from 
Mr. Schneider of the National Tube Co. upon out- 
board bearings for motors. 

L. E. Underwood brought up the matter of dust- 
proof bearings. Cement mill dust is highly abrasive 
in the bearing when mixed with oil. He had found 
that by cutting a very slight “\”’ shaped groove in the 
shaft bearing which would accumulate a cushion of 
oil, bearing troubles arising from this source were 
practically eliminated. 

Speaking of overload protection, J. M. Mahoney 
pointed out that with power coming through 4500 
kv-a. transformers as in an average sized plant, the 
short-circuit energy must be very great. Mr. Merrill 
arose at this point and stated that the proper place to 
protect is where the power comes into the mill. He 
said this was another reason why the motors should 
not be surrounded with a lot of control devices which 
must be put in separate rooms to make them operate. 
The bysiness of a cement mill is to make cement. The 
most simple form of control and motors rugged 
enough to do the work constitute the ideal installation 
and the type most easily protected. 

Some further written discussions were presented 
by James Dixon of the Crocker-Wheeler Co.. namely, 
from Mr. Hadley of the General Electric Co., Fort 
Wayne works; C. H. Sontag of the Cape Girardeau 
Portland Cement Co.; David B. Rushmore: T. E. 
Simpers of the Westinghouse company, and H. Weich- 
sel. one of the members of the Industrial Power Com- 
mittee. 

In closing the discussion on the paper Mr. William- 
son pointed out that one part in the paper he thought 
had not received as much attention perhaps as tt 
should in the talks. He had hopes that it would give 
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rise to considerable argument. This was the matter of 
the use of synchronous motors which was mentioned 
inthe paper. Ball mills, for instance, represent a very 
large and steady load. The tendency in the newer 
cement plants is to do away with belt drives and use 
slower speed motors, direct connected. Synchronous 
motors can be used very nicely on ball and tube mills, 
with a clutch between. This type of motor when in- 
stalled is a material aid in maintaining high power- 
factor. Also, this type of motor has a large air gap 
and for that reason is mechanically suited for cement 
mill conditions. 





THE INFLUENCE OF THE WAR ON INDUS- 
TRIAL LIGHTING. 


Prof. C. E. Clewell Addresses Joint Meeting of Engineers 
in Chicago on Lighting Developments Brought 
on by the War. 


Some of the important industrial lighting develop- 
ments resulting from the war were explained by Prof. 
C. E. Clewell, of the University of Pennsylvania, be- 
fore a joint meeting held in Chicago on the evening of 
Nov. 12 by the Chicago sections of the American 
Institute of Electrical Engineers, Illuminating Engi- 
neering Society and American Society of Mechanical 
Engineers, and the Electrical Section of the Western 
Society of Engineers. The important lessons learned 
will be generally applicable to the industries in peace 
because intensive production will, no doubt, still be 
required in many plants. Even where the need for 
the utmost speed will not be so urgent, the effect of 
improved lighting on the efficiency of production and 
in making it more economical will be important in 
view of the likelihood of keen competition. 

Prof. Clewell said that two. principal developments 
were brought about by the war necessities as regards 
industrial lighting. The first of these was protective 
lighting against treacherous foes within and outside 
the plant; the second was the speeding up of produc- 
tion to the utmost which in many cases called for 
24-hour operation or at least running with two shifts 
or considerable overtime. Protective lighting, although 


no longer so much needed, will have a permanent 
influence in improving the lighting of industrial plant 
yards and surroundings; another important lesson 


derived is the need for an emergency system of light- 
ing to be used when the main lighting system is acci- 
dentally or maliciously placed out of commission. 

The public has little conception of the numerous 
obstacles met with by the War Industries Board in 
bringing about conditions in the war industries that 
would lead to maximum production. One of the 
serious troubles was excessive labor turnover, men 
leaving one plant to go to another and thereby lower- 
ing the efficiency of the entire organization because a 
large proportion had to be continually in training. To 


remedy this, the Board undertook the instruction of 
employment managers of these plants, these managers 
being trained along very broad lines, including 


psychology, physiology and attention to working con- 
ditions, such as ventilation, heating and lighting that 
influence the efficiency of employes and improve their 
contentment. Prof, Clewell was employed for several 
months in making an investigation of natural and arti- 
ficial lighting on behalf of the War Industries Board, 
especially for the instruction of these employment 
managers. 

Inquiries were sent to a large number of plants 
engaged on war work to find out what their lighting 
problems had been and how they had been met. This 
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showed that the importance of natural lighting condi- 
tions had not been generally recognized until the de- 
velopment of the latest types of shop buildings in 
which the greatest emphasis is placed on securing 
natural ventilation and lighting as far as possible with 
the idea of saving fuel and improving the efficiency 
of the plant. It was shown that an extremely large 
percentage of the daytime, when one would expect 
complete reliance to be placed on daylight, actually 
required the use of artificial light, this being especially 
true in the older plants with restricted window sur- 
face. In plant buildings of the latest types an ex- 
tremely large ratio of window to floor area is now 
common, this frequently reaching 100% or even over 
in cases where skylight lighting is also provided. How- 
ever, it is possible to get too much daylight—that is, 
when skylights are built so as to face the blinding sun. 
Another interesting revelation was that in some cases 
it has been found necessary to turn on the lights near 
the windows before those in the middle of the room. 

Where artificial light is to be used with daylight it 
is often necessary to provide a much higher intensity 
in the artificial lighting system (as much as 50% more 
in some cases) than is needed where the artificial 
lighting is to be used exclusively and without any day- 
light whatever. One reason for this is the conflicting 
directions of the natural and artificial light ; sometimes 
differences in color values also come in. It is not gen- 
erally appreciated what very low daylight intensities 
are obtained in the darkest part of the floor as com- 
pared with the lighting that prevails outside. In cer- 
tain British tests it was found that this ratio of inside 
to outside daylight ran as high as I to 10,000. Prof. 
Clewell explained a very ingenious method he had 
developed for convincing the plant owner or superin- 
tendent of the importance of ample provision for arti- 
ficial lighting and to what a large extent reliance must 
be placed on this even during the day. In the dark 
months, such as December, for instance, it is found 
that the lights will be needed for practically all the 
daylight hours in order to secure the intensity that is 
needed for proper workmansaip. Curves were shown 
that graphically demonstrated the variable character 
of daylight, not only as between different seasons but 
even for each average day. 

Among those who discussed the paper were W. A. 
Durgin, J. R. Cravath, E. A. Tillson and C. A. Klise. 





DROUTH WHICH SERIOUSLY AFFECTED 
SOUTHERN HYDROELECTRIC 
PLANTS BROKEN. 


Causes Georgia Company to 


Restrict Use. 


Shortage of Power 


The drouth of last summer, which caused consid- 
erable consternation among southern hydroelectric 
companies, and for a time necessitated the curtailing 
of power used by customers of the Georgia Railway 
and Power Co. of Atlanta, has at last broken. The 
recent rains quickly brought the water up to a normal 
level and on Oct. 28 complete service was again 
restored to industrial and commercial consumers and 
on Oct. 30 the street railways reverted to the old 
schedule, 

Although this company has several steam-generat- 
ing plants it depends to a large extent upon the hydro- 
electric plants, and this dependency is increased by 
the numerous war activities in the vicinity. The 
drouth was first felt last July when the company issued 
an order for lightless nights. Following this came the 
cutting off of primary customers and the request that 
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Atlanta office buildings reduce their elevator service 
by one-half. It was soon evident, however, that more 
drastic measures must be adopted and as a result many 
industries were completely cut off and others were 
asked to reduce their operating hours. In these latter 
requests, however, preference was of course given to 
essential war industries. The adoption of the skip- 
stop plan by the street railways and the restricting of 
the street car service were last requests issued although 
the closing of theaters, ete., by the influenza ban 
probably enabled the company to keep up its service 
without any further restrictions. 

There is not much probability of any further 
trouble, at least until next summer, when the company 
will undoubtedly have taken some steps to prevent it. 


AUGUST ELECTRICAL EXPORTS MAIN- 
TAIN HIGH MONTHLY TOTAL. 


Total Value of Shipments Well Above Average of This 
Year and Much in Excess of a Year Ago. 


Continued high total is shown in the electrical 
export figures for August made public in the monthly 
summary of the foreign commerce of the United 
States issued by the Bureau of Foreign and Domestic 
Commerce, Washington, D. C. The August electrical 
total is over 48% above that of the corresponding 
month last year. It is about 11% over the average 
of the first eight months of this year, and only about 
1% below the total of last July, which was the third 
highest month as regards electrical shipments. 

The classified figures for last August, and for 
August, 1917, are given in the following table: 


— August————~ 
Articles 918. 1917. 

Batterie Lebimancaersdipameambics $ 252,52! $ 242,668 
Carbons ee _ , aie 23,926 137,055 
Dynamos or generators wedd ntdioaies 258,58! 295,020 
Fans seenoes ae wer “e 29,296 42,394 
Heating and cooking apparatus .. oe 79,95 22,174 
Insulated wire and cables .. . 576,67 389,909 
Interior wiring supplies, including 

tures pare . sen 
Lamps 

Are . P onawas can . , 2,13: 486 

IG. 6. «tannin aekdeariowaned di 5, 886 

Metal-filament ; . 203,046 31,571 
Magnetos, spark plugs, etc.......... 
Meters and measuring instruments 
Motors ‘ ae eeeanes 
Rheostats and controllers ... 
Switches and accessories ................ 
Telegraph apparatus, including wireless. 
Telephones $edeuh aha Weng eseCeuRueni se 
Transformers 
All other 


961 


. 1,627,980 


Total Sénennecdedéstiekatucieatnes cae $3,607,278 


PUBLIC IMPROVEMENTS CAN BE RE- 
SUMED. 


Lifting of War Restrictions Will Result in Work Aggre- 
gating Over Fifty Million Dollars in Chicago. 


Public improvement costing over fifty million dol- 
lars will be resumed in Chicago and vicinity as a result 
of the action of the War Industries Board in removing 
the hestrictions which stopped this work. It is stated 
that 50,000 men will be required. Among the projects 
which will require considerable electrical material are 
the Union station, costing $10,000,000, and a new 
pumping station at Blue Island, IIl., costing $1,200,000. 

Some of the projects and the approximate sum 
involved in their completion, are as follows: 


Union station terminal $10,000,000 
Michigan boulevard link 


Railroad track elevation 


New bridges in downtown district 
Twelfth street viaduct 

County roads 

Blue Island pumping station 

Sanitary district bridges................ 
Ogden avenue extension 


1,500,000 
10,000,000 


Conferences on the details involved in the carrying 
out of these various projects are being held this week 
by the officials concerned. 





LYNN SECTION HOLDS FIRST MEETING 
OF SEASON. 


Illustrated Lecture on Arc Welding by Professor Adams 
Feature. 


The first meeting of the Lynn section of the 
American Institute of Electrical Engineers for this 
season was held recently in General Electric hall, 
Prof. C. A. Adams, president of the national body, 
delivered an instructive lecture on arc welding. The 
speaker was introduced by Prof. Elihu Thomson, 
whose pioneer work in electric welding is well known. 

Professor Adams is chairman of the Electric 
Welding Committee of the United States Shipping 
Board, and for the past year has devoted most of his 
time to this branch of industry. The welding commit- 
tee in this country is composed of 130 electrical ex- 
perts and much time and money is being spent in 
research work and in advancing the application of arc 
welding in ship construction and repair. In the course 
of the address a large number of lantern slides were 
shown, including colored views of the arc, ships in 
process of construction, etc. 


SOCIETY FOR ELECTRICAL DEVELOP- 
MENT HOLDS SEMIANNUAL MEETING. 


Important Business Transacted and After-the-War Com- 
mittees Formed. 


On Tuesday, November 12, in New York, the So- 
ciety for Electrical Development held its semiannual 
meeting. Henry L. Doherty, president of the society, 
was in the chair. Among those present were V\ice- 
president J. E. Montague, D. W. Rockafellow, L. P. 
Sawyer, Fred Bissell, James R. Strong, J. Robert 
Crouse, Chas. W. Price, James M. Wakeman, and F. 
M. Feiker. 

A number of important committees were formed, 
their purpose being more especially to plan future 
work of the society and confer with all electrical in- 
terests. A special committee was appointed to attend 
the meeting of the Manufacturers’ Club, which was 
held at Virginia Hot Springs, on November 14 and 15. 





LIGHTING REGULATIONS RELAXED 
SLIGHTLY IN EASTERN STATES. 


Fuel Administrator Garfield recently announced 
that beginning Nov. 11 the restrictions on fuel-gener- 
ated light would be partially relaxed. This change, 
however, only affects the New England states, New 
York, Pennsylvania, New Jersey, Delaware, \ary- 
land, Ohio and the District of Columbia. In these 
states, store and shop windows may be lighted 1! the 
establishment is open, even on lightless nights. 

The enforcing of these restrictions in other sec 
tions of the country, however, has been left to the 
discretion of the local administrators. 
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Window Display—Paper Plant Adopts Utility Service— 
Effect of the War Upon the Detroit Edison Company 


PAPER-PRODUCTS PLANT USES 3700 HP. 
OF CENTRAL-STATION SERVICE. 


7 National Paper Products Co., which makes 
ontainers, corrugated paper boxes and other 
r products, has built and equipped a new factory 
‘kton, Cal., to supplement its original plant in 
San [rancisco. The new factory is_ electrically 
equipped for power and lighting, having a connected 
load of 3700 hp. on the lines of the Western States Gas 
& Electric Co. The National company has three 1000- 
kv-a. transformers by which energy is received at 
2300 volts from the power lines and stepped down to 


food 
simi! 


at ot 


440 volts for motor drive in the plant; and there are 
two 100-ky-a. transformers for reducing the 400-volt 
energy to 220/110 for lighting. 

Some of the special features of motor-driven ma- 
chines are as follows: The Jordan pulp grinders are 
direct connected by flexible couplings to six 150-hp. 
motors, for operating at 850 r.p.m. Twenty variable- 
speed motors of 100-hp. each, operate beaters, being 
connected thereto by belt transmission. Two 150-hp. 
motors are direct connected to two Byron Jackson 
pumps by which 3,000,000 gal. of water per day will 
be supplied from wells. 75-hp. variable-speed mo- 
tor operates a pasting machine, which has a length of 
75 it. In the container room are 36 machines, con- 
sisting of stitchers, folders, creasers and slotters, all 
operated by variable-speed motors of 5 to 15 hp. each. 

\ traveling crane, of 45-ft. span and Io tons 
capacity, is equipped with a 25-hp. bridge motor and a 
1o-hp. and 15-hp. for hoisting. 

Type C Mazda lamps with Ivanhoe steel reflectors 
are provided for lighting. One feature in this con- 
nection is the illumination of the paper-making ma- 
chine which is 425 ft. long, 144 ft. wide and 15 ft. 
high, requiring 150 lamps. The entire product of the 
factory is made from scrap and waste paper. The 
electrical equipment throughout was supplied by the 
General Electric Co. The contract for furnishing and 
installing the electrical equipment was carried through 
by the Rex Electrical & Engineering Co., San Fran- 
cisco, which amounted to $95,000. 





MINNEAPOLIS WINDOW DISPLAYS 
ATTRACT ATTENTION. 


Two recent window displays of the Minneapolis 
General Electric Co. have attracted a great deal of 
attention. One of them was a conservation display, 
the features of which were two piles of coal, one rep- 
resenting the amount necessary when cooking with a 
coal range and the other representing the amount re- 
quire] when the cooking is done by electricity. A 
Standard cabinet electric range was in the foreground, 
alongside of which was a figure of Uncle Sam, and the 
entire display was surrounded by bundles of corn- 
stalks. A large card containing the words “Conserve 
for \ ictory” was in the center of the display. 

The other display had for its subject the Customer 


Ownership campaign of the Northern States Power 
Co. Its feature was a large electrically operated 
switch which was placarded as one of the 26 electric- 
ally operated switches being installfd in the 33,000-hp. 
addition to the Riverside power pant. Other placards 
indicated the desirability of investing in the company’s 
7% preferred stock. The switch was connected so 
that it could be operated merely by a pull button, and 
the noise created by its operation attracted the atten- 
tion of the people in the street as well as in the com- 
pany’s lobby. 





HARD SLEDDING IN WAR TIMES. 


Effect of the High Cost of Doing Business Upon Detroit 
Edison Co. 
By H, A. Snow. 

The Detroit Edison Co. is a merchant engaged in 
the business of buying and selling energy, says H. A. 
Snow in the November issue of the Detroit Edison 
Synchronoscope. The Detroit Edison Co.’s service to 
mankind is the transformation of coal energy to elec- 
tric energy, the distribution of the electric energy to 
the point at which it is to be used, and the division of 
it into 200,000 small parcels to suit the needs of 200,- 
ooo separate customers. 

Inasmuch as the Edison Co. is a merchant it must 
consider its income and expenses. The expenses of 
operation might be listed as follows: 

Per Cent. 
Raw material (coal) 
Labor: 
Operating labor to transform the energy and dis- 
tribute it to 200,000 separate customers......... 
Office labor to keep track of the work of the oper- 
ating force and of the 200,000 customers........ 
Taxes 
Replacement of worn-out and obsolete equipment 
(depreciation ) 


The raw material and labor items together consti- 
tute 73% of the total expense. 
The receipts from the operation of the company 


might be divided into two classes: 
Per Cent. 


Bulk sales of high tension current to wholesale 
customers 32 
Retail sales to a large number of small customers... 68 
199 


For the purpose of this discussion we will neglect 
the earnings from the business of selling steam for 
heating and other incidental forms of income. Unless 
the income that our merchant receives is greater than 
the expense to which he goes, he cannot pay dividends, 
and if he cannot pay dividends his days are numbered. 

In 1914 things were going along smoothly with 
income and outgo nicely balanced and with the con- 
stantly increasing appreciation and use of electricity 
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and the rapid growth of the city of Detroit expand- 
ing the business of the company at a very satisfactory 
rate. In August, 1914, the European war broke out 
and ever since that time the satisfactory balance be- 
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tween expense and income has been more or less 
seriously disturbed. The price of coal used to be 
about $2.30 a ton and there was plenty of it. This 
condition did not change a great deal until the acute 
shortage of December, 1916, and January, 1917, when 
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the price went skyrocketing. Before conditions sta- 
bilized it had more than doubled so that today the 
company is paying $4.80 a ton for the raw material 
for which the company paid $2.30 in the smooth times 
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before the war. There is difficulty also in getting an 
adequate supply, and the quality has sadly fallen off. 
Besides this, the law of supply and demand began 
to increase the prices of all of the essentials of living; 
factories became very busy and men were ‘not only 
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scarce but of necessity they had to have a higher wage. 
The average Edison man in 1913 was drawing a wage 
of 100’ ; in 1918 this same man is drawing 172%, an 
increase Which nearly doubles the original rate of pay. 
The prices of coal and of labor, which are the two 
th items in the company’s expense, have ad- 
yanced so that they have almost doubled in four years, 
and other smaller items of expense have also increased. 
During 1918 the company will require 925,000 tons of 
coal and will pay $2.50 a ton more for it than it would 
have paid at the old rate. 

Under these conditions it has been a very difficult 


problem to maintain a balance between income and 
outgo. It has been solved in part by a reduction in 
expense. The testing of customers’ meters has been 


very largely discontinued ; sales activity has been sus- 
pended; all residence customers in Detroit now re- 
ceive their bills once every two months instead of each 


month: and to a large extent the places of the men 
who have gone to war have been left vacant or their 


work has been carried along through the added effort 
of the remaining employes. Newer power plants have 
proved more efficient, so that it now requires about 
7% less coal than in 1914 for the same‘ output of 
current. A spirit of economy has necessarily made 
itself evident in all departments of the company. 

There was no possible reduction in expense, how- 
ever, that could entire'y compensate for the enormous 
increase in costs of coal and labor, and ‘it became 
necessary to raise the price of the company’s Ss product. 
The rate for wholesale primary current has been in- 
crease twice, and is now withdrawn except for essen- 
tial war work. The rate for large blocks of low- 
tension power has been stepped up, and the discounts 
for the prompt payment of large commercial lighting 
bills have been reduced. Unfortunately a great por- 
tion of these rate changes are effective only at a future 
date, because there are unexpired contracts which the 
company must fulfill. The present effective increase 
in income due to increase? rates is only 3%. The 
adoption of every possible economy in operating ex- 
pense and of such increases in the rates charged for 
electric service as have seemed practicable have just 
inaintained the balance between income and outgo. 
[The company is today earning its dividends and is 
doing but very little more. 

The effect of the savings in general expenses and 
of the increase in coal and labor costs has been some- 
what curious. The great bulk of the current is sold 
to wholesale customers, so that increased coal costs 
be borne very largely by this class of business. 
The balancing economies were effected in expenses 
which are very largely assessed to the retail business, 
so we have the peculiar condition of the costs of 
wholesale business increasing tremendously while the 
costs of retail business are undergoing an increase 
relatively less. The rate changes have been made 


f 


almost entirely in the rates charged to wholesale cus- 
tomers, but even this does not alter the fact that the 
wholesale business, which was formerly the more 


Profitable of the two classes. has lost its advantage 
over the retail trade, which although paving a lessened 
actual return, is now by comparison the more profit- 
able. | 


NEW BUSINESS OF BYLLESBY 
PROPERTIES. 
All electric properties of H. M. Byllesby & Co. 
reporting for the week ended Nov. 2 show the follow- 
ing new business gains (net): 420 customers with 249 
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kw. of. lighting and 1153 hp. in motors. New business 
contracted for but not yet connected includes 1088 
customers with 374 kw. of lighting and 372 hp. in 
motors. Electric energy output for the week was 
12.2% greater than for the corresponding period a 
year ago. 


A NEW ELECTRIC DRIVEN COMPRESSOR 
IS IN SERVICE AT GRASS VALLEY 
GOLD MINE. 


Herewith is given a good illustration of a twin- 
angle, compound air compressor, of the capacity of 
1800 cu. ft. per min., driven by a 250-hp. synchronous 
motor, lately put in service at the Grass Valley Con- 
solidated Mines, Grass Valley, Cal. The compressor 
is the Sullivan type, and the motor, which was fur- 
nished by the General Electric Co., is coupled direct 











Twin Angle Compound Air Compressor Driven by 250-Hp. 
Synchronous Motor. 


to the compressor shaft, and operates at a voltage of 
2200 and a speed of 257 r.p.m. Compressed air is 
used at this mine, not only to operate rock drills, but 
for pumping and for operating the drill sharpener 
This is only one phase of the electrical equipment at 
this mine, where electric power is purchased from the 
central-station company. 


NEW POWER CONTRACTS OF MINNE- 
APOLIS COMPANY. 


The sales department of the Minneapolis General 
Electric Co. during the week ended Nov. 2 accepted 
425 new contracts with 239 kw. of lighting and 134 
hp. in motors, which includes contract with the Hobart 
Metal Manufacturing Co., amounting to 78 hp. in 
motors. New business connected to the company’s 
lines shows a gain of 138 customers with 140 kw. of 
lighting and &4 hp. in motors. Electric energy output 
was 7% greater than during the corresponding week 
last year. There has been considerable activity in the 
old housewiring business, more than 500 such houses 
having been wired during the past six weeks. 

Cessation of active fighting is leading a number of 
central-station companies to resume the campaign for 
electric cooking and heating. Even during the war it 
was shown that these help to conserve fuel. The ad- 
vantages of these methods as regards convenience and 
general satisfaction can now appropriately be empha- 
sized as well as their saving of fuel, food and labor. 
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Fuel-Saving Suggestions by Mail— Large Portable Sub- 
station of Long Island Railroad— Transformer Cooling 


HELPING POWER PLANTS SAVE COAL BY 
MAIL. 


Directions for Operating Hand-Fired Boilers Sent Out 
by Mail. 


The third weekly letter sent out to Illinois power 
plants by Joseph Harrington, administrative! engineer, 
United States Fuel Administration, deals with the 
operation of hand-fired boilers. This letter follows: 

DIRECTIONS FOR OPERATING HAND-FIRED BOILERS. 

“Tf these instructions are followed, the operation of 
boilers will be made easier and fuel will be saved, 

“Blowing Flues and Similar Work.—Blowing 
and scraping of the fire surfaces of boilers should be 
done at a time when it will least interfere with the 
work of attending to the fires. If the fireman is com- 
pelled to blow flues in the morning when he should be 
giving his best attention to the fires, economy will 
suffer 

“Number of Boilers to be Kept in Service.—The 
smallest number of boilers that carry the load should 
always be employed, With those plants having a vari- 
able load, with a peak occurring at some period, the 
day should be started with the smallest number of 
boilers in use that will carry the load and additional 
boilers should not be fired until needed for additional 
load. This is a matter that should have the closest at- 
tention and be carefully studied, to see how late boilers 
may be started without being short of steam. Just as 
fast as the load goes off, boilers should be dropped out 
of service and banked. 

“Method of Firing.—In using mine run or lump 
coal, the lumps should be well broken up. With screen- 
ings or the fine portion of mine run, the coal will cake, 
and these caked masses should be carefully broken on 
the top after the cake has formed. This should be 
done with a light rake, but the fire should not be stirred 
or poked. Undeg no circumstances should the slice 
bar be run under the fire to free it. If the fire is dirty, 
it should be cleaned. If shaking grates are used, they 
should be shaken frequently, as this will remove the 
ashes, making a better fire and lessen fire cleaning. 
The coal should be evenly spread over all the surface 
of the fire, giving special attention to the sides and 
corners, always maintaining a good strong hot fire. 
While a good fire bed should be maintained, care 
should be taken that it does not get too thick. 

“Draft Control.—A good strong fire may make 
too much steam if the draft is strong. Therefore, the 
fireman should adjust the individual draft damper on 
each boiler as often as necessary to burn the fire at 
the proper rate. 

“When Furnace Should be Fired.— The time to 
replenish the fire by adding more coal is when the fuel 
bed has burned down below the normal, standard con- 
dition, the idea being to maintain at all times a uni- 
form, economical fire. This proceeding is contrary to 
the usual practice in which the fireman waits until the 
steam falls and then adds more coal. 


“To Control Steam Pressure.—The steam press- 
ure should be controlled by the draft, as the speed at 
which the fire is burned, or heat is produced, is de- 
pendent upon the amount of opening given the damper. 
Therefore, if steam is rising the damper should be 
checked. If it falls it should be opened, in this way 
the steam gauge will show when to open and close 
the damper, and the appearance of the fire will indicate 
when the furnace should be fired. 

“Night Service—When fires are banked at 
night, draft should be cut off so that the bank will lie 
without burning. In the winter time, when steam is 
needed for heating, the same kind of fire should be 
maintained as in the day time, and the draft should 
be controlled in the same manner as during the day. 

“In carrying out this program, the use of unneces- 
sary boilers in service, which only result in burning up 
coal without its being of benefit, will be eliminated, an 
economical fire will be maintained all the time the 
boiler is in service and by controlling the draft the 
fire will be burned only as required. When much steam 
is needed, dampers will be opened and the fire will burn 
faster, raquiring more frequent replenishing to main- 
tain the standard, uniform condition. When less steam 


is demanded, dampers will be correspondingly closed,’ 


the fire will burn more slowly and require less frequent 
coaling to maintain a good uniform condition, In this 
way an economical fire will be maintained at all times, 
and it will burn at the rate required to supply the steam 
needed. The steam gauge will show when to adjust 
the dampers and the appearance of the fire when to 
supply more coal. 


“REMEMBER: 

“Always keep an even fire. 

“The rear of the fire burns fastest—look out for 
holes. Don’t pile the coal up in the doorway, so you 
cannot see the fire. Use the boiler damper freely— 
that’s what it’s made for. 

“Adapted from contribution by A. Bement.” 





EMERGENCY TRANSFORMER COOLING. 
Radiators Replace Tubes in Transformer Cases and 
Increase Capacity. 


The Georgia Railway & Power Co. has recently 
adopted a rather interesting method of complying with 
a Government requirement, at the same time perform- 
ing a useful piece of construction. In using sev: ral 
1000-volt transformers for stepping the voltage down 
at their Lindale and Newman substations, it was 
found that due the Government having requisitioned 
all tubing, the transformers were of the type contain- 
ing a number of tubes inserted in the case, some other 
mode of cooling would have to be adopted if the trans- 
formers were to go into service. 

With transformers with outer radiation tubes, 
when the oil becomes heated by the I?R and stray and 
copper losses, the warmed oil rises and on cooling 
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sinks or circulates through the many tubes that con- 
nect to the case at the top and re-enter it at the bottom. 
As tubing for the transformer cases could not be ob- 
tained, and as the capacity of the transformers for 
safe temperature rise depended upon sufficient radia- 
tion of heat by circulation of the oil through the tubes, 
it was necessary to adopt some other form of trans- 
former case to permit of oil circulation and radiation 
of heat. This has been done by connecting a few 
radiators to the transformer case in place of the many 
tubes that would ordinarily have been used. In this 
way transformer capacity can be obtained without 
much loss of time. 


LARGE PORTABLE SUBSTATION. 


Long Island Railroad Uses Portable Converter Sub- 
station. 


he Long Island Railroad Co. is operating what is 
understood to be the largest portable substation yet 
built. Its normal capacity is 1500 kw. and it contains 
a 1500-kw., 650-volt, 25-cycle Westinghouse synchro- 
nous converter; three 500-kv-a. combination oil-insu- 
lated, self-cooled and air-blast single-phase, 25-cycle 
outdoor transformers; complete switching equipment 
and auxiliary apparatus. The transmission voltage is 


11,000 volts, but the substation is arranged for 33,000 
volts, which may be used in the future. The car is so 
constructed that it can be used for service both indoors 
and outdoors. 


The overall dimensions of the car were restricted 
and this caused many manufacturing difficulties. Due 
to the fact that the permanent substations are equipped 
inside with railroad sidings on which the portable sub- 
station is located when operating in multiple with the 
permanent units, the length was limited to 38 ft. Due 
to traffic regulations, the width was restricted to 1o ft. 
A height restriction was also recognized by the build- 
ers. Notwithstanding these restrictions, the apparatus 
of the substation had to be so distributed as to allow 
plenty of space within the car for proper attention to 
the converter and switching. 

lorced air cooling is provided in addition to the 
seli-cooling properties of these units. A small motor- 
driven fan, housed inside the main cab, which also 
contains the converter and switchboard, supplies the 
air which is discharged into a duct surrounding the 
lower part of the transformer, where baffle plates and 
guides so direct the air that an even distribution is 
obtained on all sides. Through a duct minimum height 
of 18 in., the air is carried to the top of the transform- 
ers. The normal radiation of the case is thereby in- 
creased over 25 per cent, permitting a material reduc- 
tion in size of tanks. 

\Vith the addition of a leveling device, the con- 
verter installed is of standard construction. The func- 
tion of the leveling device is to keep the machine level 
in case the car is standing with its floor at an angle. 
Ventilation is provided by four trap doors in the roof. 
Each of the four doors is provided with a water-tight 
removable cover which is kept in place during outdoor 
operation. When the covers are removed for outdoor 
service, a total opening of 75 sq. ft. is provided. Holes 
through the floor inside the converter bedplate provide 
ventilation in addition to the air which enters the doors 
and window. 

The roof of the cab over the machine is composed 
of a removable section built upon a framework. This 
construction was necessary in order to place the con- 
verter in the car, or remove it so as to insure no injury 
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to the apparatus. As an example of the close spacing, 
there was 3-in. clearance on each side between the 
bedplate and the eaves of the car when the machine 
was being lowered into position in the car. 

With the exception of using a Burke horn-gap high 
tension arrester, the switching equipment practically 
follows the standard used for portable substations. The 
oil circuit-breaker is located in a separate housing at 
the opposite end of the car from the main cab, as 
shown in the illustration. The direct-current terminals 
are located on opposite sides of the car in order to 
more conveniently make connections with the direct- 
current bus of the permanent station. 

The arrangement permits four or five men to be 
with the operator without interferring with his work 






ormincls Removed for Shipmere 
_- Ventilators. 







































} fo_] 
| aar ¢ 8 A 
) Operatin olary to Bac 
= in ‘Room ’ of Siae Sills 
Dorr 
lo Jf | ry oor [ Door} | 
Long Island Railroad Company’s 1500-kw. Portable Railway 


Substation. 


as far as space is concerned. The apparatus is so 
arranged as to concentrate all available space near the 
center of the car and so provide ample room for the 
safety and comfort of the operator. 

The car is of most rugged construction. A solid 
box girder extending the entire length of the car is 
built with the frame. The girder is reduced to 12 in. 
over each truck, but at the center is 24 in. in depth, to 
provide the necessary stiffness. The cross bearings are 
so located that they support the heavy equipment, 
making it independent of the %-in. steel floor which 
covers the top of the entire frame work. Jacks can 
be used at each corner to steady the car during opera- 
tion. It has been found, however, that this is unneces- 
sary as the method of supporting the equipment and 
the manner in which it is balanced gives operation 
practically free from vibration. 

This portable substation was constructed by the 
Railway & Industrial Engineering Co. and contains 
Westinghouse apparatus throughout except for the 
Burke horn-gap lightning arrester furnished by the 
former company. 

The permanent substations of the Long Island 
Railroad Co. are constructed with a railroad siding 
entering each building. At the time when one of these 
stations is about to be subjected to a long period over- 
load which is beyond the capacity of its converting 
apparatus, the portable substation is conveyed into the 
building, connections made to the high-tension line 
and the converter paralleled with the permanent units. 
The portable, in a like manner, is available to take the 
place of any permanent unit which may be temporarily 
unusable. It can also be conveyed to any desired point 
along the railroad, where the high tension current is 
available, and used as a separate substation during 
rush hour or holidays. 
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Essential Features of Switchboard Distribution — Results 
of Proper Application of Labor —Among the Contractors 


ESSENTIAL FEATURES OF ECONOMICAL 
DISTRIBUTION SWITCHBOARD 
DESIGN—I. 


Use of Central-Station Service Adds This Part of Installa- 
tion to Contractor’s Work. 


By B. J. Ditton. 


The abnormal conditions created by the war 
brought out in many ways the ingenuity and resource- 
fulness of the American business man. The high 
prices of material, the uncertainty of deliveries and the 
urgent need of speed all combined in bringing this 
about. The immediate result in the electrical field, 
which probably was affected by these conditions more 
than any other business, has been the introduction of 
many novel methods and considerable new apparatus. 
Many of these changes, were it not for the needs of 
the war, would not have been thought of, at least at 
present, and the benefits derived from them now can 
therefore be credited to the war. 

(ne of these benefits so far apparent is the realiza- 
tion by manufacturers of the value of central-station 
service. The adoption of this form of service by many 
of the new plants, as well as by many existing plants, 
for additional power, was forced upon manufacturers 
by the shortage of fuel and the fact that private gen- 
erating plants were neither available nor was there 
time to install them. Once installed the value of this 
service is realized and in the future we may expect to 
see the use of central-station service grow even more 
rapidly than in the past. 


CENTRAL-STATION SERVICE Forces Con- 
rRACTORS TO DeEsIGN BOaArps. 


Use ol 


The use of this form of service, however, has 
brought to light one difficulty which should be reme- 
died as soon as possible. In the installation of private 
plants the distributing switchboard is usually part of 
the generating equipment and it is therefore a rather 
elaborate board including numerous starters, meters, 
resistances, etc., and is designed and constructed by 
engineers who have made a specialty of this work. 
Where central-station service is used, however, the 
design and construction of the board, although much 
simpler, is very often neglected, nearly always being 
left to the electrical contractor to furnish and install. 
Many contractors are not well enough acquainted with 
switchboard design to undertake this work and conse- 
quent!y many of the results obtained are far from 
satisfactory. 

This is no reflection upon the ability of the con- 
tractor as many of them until recently never had any 
reason or opportunity to design a board of any size. 
The majority of contractors will save as much mate- 
rial and labor as possible in wiring a job, but the same 
contractor will design a switchboard that not only 
entails a considerable waste of expensive material and 
the labor necessary to install it, but also is inefficient, 


unsightly and faulty both as regards safety standards 
and mechanical stability. 

Furthermore, the contractor is not always to blame. 
Too often architects and building-men do not provide 
him with sufficient or suitable room for the board and 
he is expected to install it in a cramped, inaccessible, 
out-of-the-way place. Under such conditions his ideas 
of efficient and practical design must give way to the 
arrangement of a board that will fit the location. It 
is hoped that some day builders will realize that in 
order to give satisfaction, electrical apparatus must be 
given adequate space. Thus far, in spite of consider- 
able effort on the part of many individual contractors 
and contracting associations; this feature of building 
construction is neglected and it will not be remedied 
except by a continued organized insistence on the part 
of the contractors. 


REQUIREMENTS OF Goop SWITCHBOARD DESIGN. 


The requirements of good distribution design are 
few and their application is comparatively simple if 
sufficient pains are taken. The most important re- 
quirement, of course, is that it be electrically efficient. 
Under this heading comes the proper selection and 
arrangement of conductors and equipment in order 
that the board will permit of easy and complete oper- 
ation. These should be of sufficient capacity to carry 
the load with a minimum loss and provide for any 
ordinary additions. The proper spacing of busbars 
and the arrangement of switches, meters, etc., also 
come under this heading. 

The second requirement is that it be mechanically 
stable. The busbars must be so arranged that long 
runs and unnecessary bends are avoided, the number 
of joints and bends kept at a minimum and proper 
supporters and spacers provided. In addition, all parts 
should be left as accessible as possible, permitting the 
removal or repairing of any part without disturbing 
the other parts of the board. The board itself should 
be firmly secured to a permanent foundation where 
it will be free from external mechanical disturbances 
of any kind such as the vibration of the building due 
to overhead cranes and the operation of other large 
machinery. ’ 

A third requisite is that it must meet all saiety 
requirements. Special care should be taken in this 
respect. It must not only be provided with every prac- 
tical safety device but so designed that danger to 
operators and repairmen is reduced to a minimum and 
all parts are protected from accidental contact. 

In addition to these requirements the finished prod- 
uct should have a presentable appearance. Very oiten 
it seems that too much attention has been given to this 
detail to the consequent exclusion of the other and 
more vital ones. However, like most other electrical 
apparatus, the best designed board is usually the best 
appearing and the simple, well-balanced board is much 
better designed than the crowded, confused one. 


(To be continued.) 
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PROPER APPLICATION OF LABOR RE- 
SULTS IN GREAT SAVINGS. 


Methods by Which Time Required to Wire Ship Was 
Reduced 3500 Hours. 





The reducing of the time require? in wiring a new 
ship from 4500 hrs. to 1000 hrs. is a seemingly impos- 
sible feat. The accomplishment is even more remark- 
able when it is considered that there were no bonus 
prizes offered, no overtime put in and no force used 
other than care and study in the application of man 
power. Nevertheless, it has been done in the Ecorse 
plant of the Great Lakes Engineering Works and even 
in the record building of the Crawl Keys in 29 days 
no overtime work was done. 

\lthough the workmen deserve a great deal of 
credit for this feat, the greater portion can be given 
to Charles Bundesman, electrical foreman at the plant. 
This reduction in time was accomplished by reducing 
the number of men employed on the ship which in 
these times of labor shortage makes it doubly inter- 


esting. To accomplish this, Foreman Bundesman 


made a thorough study of the wiring conditions on a 


boat. 






















Chart Showing Distribution of Labor in Building a Large 
Vessel. 


He found that there was considerable time wasted 
in duplication of effort, going and waiting for mate- 
rials and the placing of men at certain kinds of work 
for which they were not physically or mentally fitted. 
For example, individual measurements were formerly 
taken for each ship by one man. Now, two men take 
one measurement of each style of ship and this suf- 
fices for all ships of that design whether there are 
5 or 25 to be built. The men who do this work are 
the best electricians in the plant and the authority of 
two of them as to the correct measurements cannot 
be disputed, whereas if only one man did this work 
another might not be satisfied with his results. 

\l! material is carefully assembled and tagged for 
each ship beforehand, so that there will be no time 
lost in waiting for material and one trip a day for 
material should suffice. 

By distributing men intelligently, each becomes a 
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specialist along certain lines. A green man is set tou 
work threading conduit, winding coils or some other 
such work until he is advanced to helper. The heavy, 
robust man is given heavier work to do than the light 
man. A certain man who has proven efficient in wiring 
pilot houses is given this sort of work to do contin- 
ually while another man experienced in signal work 
installs only signal systems. This system works out 
very satisfactorily for the able workman. A man 
able to install signal systems is not required to thread 
conduit or wind coils any longer and this system, in 
addition to utilizing his labor more economically, tends 
to make him think better of that work which he does. 

Mr. Bundesman has also organized a system for 
grading the men, which promotes both their ability 
and ambition. After three months an ordinary helper 
becomes a handyman. After six months more he is 
raised to the position of wireman. Six months later, 
if he proves efficient, he is rated as a second-class 
electrician, and after six months at this work he be- 
comes a first-class electrician. During this period of 
preparation, the formen make a monthly report, stating 
their opinion of the men under them. If unsatisfac- 
tory, the man is transferred to another gang, where 
he is given another chance to prove himself. If he is 
still a failure, he is transferred to a gang where Mr. 
Bundesman, himself, will have an opportunity to ob- 
serve his work. 

The application of this system of time distribution 
is illustrated very well by one of the daily time sheets 
of a ship recently built at Eccorse: 


SUS WOES GE GAPE, oo oncincivccse's $ 1.80 
We Se, Was knoe sacaice 5-20 
ee) FO See 7.13 

ae ls eee 2.621 

SUG OMG GE FIN oc nee cscicvncs 1.05 


It can be seen from the above that the materials, 
etc., were prepared by the cheaper labor and only a 
small portion of the time was required by the higher- 
priced men to install it. 

Although shipbuilding, especially when of standard 
design, permits the application of this system more 
easily than many other forms of construction, this 
system, slightly modified, should prove advantageous 
in almost any line of electrical business. 





AMONG THE CONTRACTORS. 


Jesse G. Harris Co., of Baltimore, Md., has been 
awarded a contract for electric wiring in connection 
with ten new residences to be erected by the North- 


west Real Estate Co. on Ashburton avenue in 
Baltimore. 
F. E. Newberry Electric Co., through its San 


Francisco branch, has about completed the electrical 
installations in the new factory of American Can Co., 
at Oakland, Cal., in which General Electric motors, 
amounting to 300 hp. were installed. Each machine is 
connected to an individual motor either by belt or 
direct coupling. In like manner, this firm has com- 
pleted the wiring and motor installations for 800 hp. 
in the Sperry flour mills at Vallejo, Cal. In this plant 
silent-chain transmission was adopted, and the safety 
switches of the Detroit type were put in. This con- 
tract amounted to $27,000. Another contract being 
put through, which amounts to $20,000, consists of 
the electrical work on the Western Sugar Refining 
Company’s g-story building in San Francisco. 
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New Appliances 
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Reflecting and Diffusing Unit—110,000-V olt Switch—Steam 
Motor—Removable-Truck Switchboard—Illuminated Cross 


THE MAXOLITE DIFFUSER FOR INDUS- 
TRIAL LIGHTING. 


The effort to increase the producing efficiency of 
workmen in factories has resulted in a close investi- 
gation of lighting problems, the outcome of which is 
a demand for a fixture which should have high oper- 
ating efficiency and uniform light distribution com- 


Perspective View, Showing General Appearance of Maxolite 


Diffuser. 


bined with an intrinsic brilliancy sufficiently low so 
that it will not unpleasantly affect the eye. 

The “Maxolite Diffuser” manufactured by the Cen- 
tral Electric Co., Chicago, Ill., is the answer to this 
demand. It has a number of special features which 
combine to produce extremely satisfactory results. 
These are briefly described as follows: 

(1) Reflector—Of porcelain-enameled steel, 22 
in. in diameter. Its special design eliminates specular 
or mirror-like reflection and resulting glare between 
the angles of o to 45 and 50 to 90° from the vertical. 

(2) Dustproof Globe-—Formed of glass, the up- 
per half of which is clear. The lower half is enameled, 
forming a diffusing cup. The globe completely incloses 
the lamp, making it dustproof and very easy to main- 
tain in clean condition. 

(3) Diffusing Cup.—Formed by enameling the 
lower half of the globe, it prevents all direct glare 
from the brilliant filament. In combination with a 
large enameled steel reflector it eliminates the usual 
deep shadows and makes drop cords unnecessary. 

(4) Holder—A cast-iron setscrewless holder is 
provided with a special lock clamp which permits 
quick and easy adjustment. It cannot loosen and 








Cross Section, Showing Construction and Relation of Maxolite 
Diffuser Parts. 


allow the reflector and globe to fall under the most 
severe and continuous vibration. 

The accompanying illustrations show the general 
appearance of the new unit and a cross section that 
gives a very good idea of its construction. It will be 
evident from these cuts and from the foregoing brief 
description that the manufacturer has very ingeniously 
combined a high-grade reflector and diffuser in an 
efficient and practical unit especially suited for use 
with high-power Mazda C lamps. 





SWITCHING AND PROTECTIVE EQUIP- 
MENT FOR 110,000 VOLTS. 


The Electrical Engineers Equipment Co., Chicago, 
Ill., has recently designed, constructed and shipped to 
the Stone & Webster organization some 110,000-volt 
switching and protective equipments. These equip- 
ments consist of a disconnecting switch and fuse upon 














Disconnect and Fuse Mounting for 110,000 Volts. 


a common base. One of these equipments is shown 
in the accompanying illustration. 

A particular feature of this equipment is the ar- 
rangement of the insulating parts. They are made up 
of two of the Electrical Engineers Equipment Co.'s 
70,000-volt universal pin insulators stacked one upon 
top of the other. They are held together by a set ot 
rugged clamps. To the bottom clamp of each insu- 
lator a malleable-iron pin is fastened which is ce- 
mented into the pin hole. This type of construction 
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makes an exceedingly strong unit and is far less ex- 
pensive than a pillar type insulator for the same 
voltage. 

The switch parts proper were made with the double 
blade tvpe of construction, spring washers being em- 
sloved to secure proper contacting. This type of con- 
¢ruction is standard practice with the Electrical Engi- 
neers Equipment Co. The switch was rated at 300 
amperes. 

This unit when in use is mounted in the same posi- 
tion as shown in the cut, that is, with the blade ver- 
tical. It measures approximately 12 ft. from lower 
end to top of lockring. 





THE STEAM MOTOR—A NEW SMALL 
TURBINE. 


\ rational and ingenious departure from what is 
recognized as standard practice in the design of 
mechanically driven turbine-type prime movers is in- 
troduced in the “Steam Motor,” manufactured by the 
Steam Motors Co., Inc., Springfield, Mass., with a 
well-equipped factory located at Chicopee Falls, Mass. 

The Steam Motor is furnished with a single bear- 
ing only and when connected to the generator or other 
driven apparatus, it automatically becomes an integral 
part of the complete equipment, thereby making pos- 
sible a compact two-bearing unit. 

















Fig. 1.—Cross-Section of the Steam Motor, Showing Simple and 
Rugged Design. 








No new principles of operation are involved, the 
design resulting simply in an application which yields 
a prime mover of minimum weight, cost and space 
requirement. 

The fundamental designs are based on the latest 
ractice in steam-turbine engineering. The principle 
of Operation is the straight, velocity stage, impulse 
type of turbine, which is now accepted as the most 
practical for the services demanded by this class of 
apparatus. ThesSteam Motor is adapted to the driven 
apparatus by removing its inboard bearing bracket and 
mounting the Steam Motor with its single-bearing 
pedestal on a shortened bedplate. 

\\. J. A. London, well known as an authority on 
‘team-turbine design with years of experience in the 
engincering features and applications of all classes of 
steam turbines. is chief engineer of the Steam Motors 
\o., Inc., and his perception through long experience 
of the requirements of small direct-connected steam- 
turbine prime movers has been admirably demon- 
‘trate! in the single-bearing Steam Motor. 

The design incorporates a velocity-stage impulse- 
type rotor, with two or more members consisting of 
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forged-steel disks mounted on a substantial hub, keyed 
to a short shaft of ample proportions and inclosed in 
a horizontally split casing. The disks are fitted with 
drop-forged velocity buckets, riveted to the periphery 
of each disk with an ingenious recessed bucket. The 
steam nozzles are incorporated in one or more multi- 
ple-nozzle blocks, which serve also as supports for the 
guide-blade assembly. 

The single bearing is a double-race self-alining 
S. K. F. ball bearing ideally suited for the work in- 
tended and capable of withstanding without distress a 
considerable end thrust should same develop in the 
centrifugal pump, fan or other machine being driven. 

The single packing gland is of the metallic double- 
labyrinth type, with three independent sections split 
horizontally. It requires no lubrication, has no rub- 
bing parts and is applicable to all exhaust conditions 
from vacuum to high back-pressure. 

For pump, blower or similar constant-load drives, 
the speed governor is dispensed with entirely and an 
emergency overspeed governor is furnished. This is 
of simple and reliable design, insuring a positive shut- 
down at an overspeed usually of about 10%. 

For generator drive, a positive gear-driven inclosed 
governor of the Pickering type is furnished, permit- 
ting adjustment over a wide range of speed with the 
unit in operation. 

Lubrication is effected by ring-oiling with a single 
oil reservoir of unusually large capacity. This design 
permits of a thorough continuous flow of oil to the 


Fig. 2.—Centrifugal Boiler Feed Pump Driven by 65-Hp. Steam 
Motor. 





single bearing, also to the govern-drive gears used 
with speed governor when furnished. 

The sectional cut, Fig. 1, shows the assembly, the 
bearing arrangement and also the rigid coupling of 
special design contained within the bearing pedestal 
and cap. It will be noted that all piping connections 
are to the lower half of the Steam Motor, rendering 
thorough inspection of the interior possible without 
disconnecting, shifting, or uncoupling the prime mover. 
Vibration and misalinement troubles are claimed also 
to be eliminated in this interesting turbine design. 

This design is claimed to make possible a com- 
bined pump or blower unit with greatly reduced 
weight and dimensions, while retaining the necessary 
requisites of reliability, simplicity, ruggedness and 
efficiency, permitting the pump, blower or generator 
manufacturer to readily adapt his product without 
essential change in design to a simple two-bearing set, 
by the omission of the inboard bearing and shortening 
of the shaft, the standard outboard bearing being re- 
tained. 

For marine service the Steam Motor meets the 
prime requirements of limited space and weight, re- 
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moving in an average pump or generator set approxi- 
mately one-third of the length and 40% of the weight 
of the combined unit. For example, the total over-all 
length of a 1o-kw. unit driven by a Steam Motor is 
but 3 ft., 3 in., and its net weight is but 1150 lb. 

The Steam Motor when applied to a centrifugal 
pump, as seen in Fig. 2, becomes an integral part of 
the pumping equipment, producing a compact and 
self-contained unit driven by steam at one end and 
pumping water at the other with a minimum amount 
of intervening mechanism. — 


R EMOVABLE-TRUCK SAFETY-FIRST 
SWITCHBOARD UNITS 


For use in electric power plants, the removable 
truck type safety-first switchboard units here shown 
are eminently fitted. They can be obtained for the 
control of generator, motor and feeder circuits, and 
are particularly adapted to plants where electrical dis- 


Removable-Truck Safety-First Swithboard With One Unit 
Pulled Out. 


tribution to various buildings is made from economi- 
cally located distribution centers. The construction is 
such that extensions can be readily made or the units 


Front View of Ironclad Truck Panels, Showing Panels After 
Trucks Are Removed. 


moved to other locations to meet changed or new con- 


ditions. 
All live parts are inclosed, and the opportunity for 
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an operator to come in contact with the circuit is prac- 
tically eliminated. 

A spare removable unit can be used to reduce the 
time of shutdown for inspection or repair. Busbars 
need not be killed, disconnecting switches need not be 


Single Unit of a Removable-Truck Switchboard With Truck 
Pulled Forward. . 


opened, leads and small wiring are not disturbed. The 
design of the units is in accord with the best engineer- 


ing practice. The oil switches, buses and all live parts 


Rear View of a Unit of a Removable-Truck Board. 
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rein compartments. This tends to reduce fire hazards 
and limits disturbances to a single point. 

The stationary member of the removable truck 
qitchboard carries current and potential buses with 
thet disconnecting-switch studs and barriers between 
he current studs to prevent accidental contact by any 
one who enters the compartment. The rear ends of 


the current disconnecting- switch studs run to buses 


ind incoming or outgoing leads ; the potential buswires 


Side and Front View of Removable Truck Unit With 2500-Volit, 
500-Ampere, Three-Pole Oil Switch. 


nto small contact studs near the top of the compart- 
nent. The side walls are provided with handholes, so 
that the busbar$ and buswires can be continued from 
mit to unit. On the exposed walls of the end units 
these openings can be closed by removable covers. 
Access to the rear of a compartment can be had by 


Sie and Rear View of a Removable Truck Unit, Showing Oil- 
Switch-Operating Mechanism. 
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means of hinged sheet-steel doors provided with means 
for padlocking in closed position. 

The removable truck is mounted on wheels. The 
fore part carries a sheet-steel panel on which are 
mounted the instruments, meters, oil switches or other 
appliances usually mounted on the ordinary slate 
switchboard panel. The current transformers are 
mounted on steel brackets back of the instrument 
panel. The rear of the truck carries the movable parts 
of the disconnecting switches, the potential transform- 
ers and small wire accessories. To center the truck 
and to assist in placing it in or removing it from a 
compartment, rails fastened to the sides of the com- 
partments are furnished. The oil switches, instru- 
ments, meters, transformers and all adjunct parts are 
removed entirely from the installation by wheeling out 
the truck. 

To remove or replace a switch unit, the oil switch 
must be open and therefore the load disconnected. This 
is provided for by an interlock attached to the oil- 
switch operating toggle, which engages cast lugs on 
the walls of the stationary unit. With the oil switch 
closed it is impossible to remove or insert the truck. 
The value of this feature needs no discussion. 

The panels are being regularly manufactured in a 
variety of styles and capacities. These vary in capacity 
from the smallest up to and including 1200 amperes— 
and to operate at voltages up to 15,000. In the larger 
sizes the housings are usually of reinforced concrete. 
All capacities are designed for use with either solenoid 
or manually operated oil circuit-breakers. 

These units are made by the General Electric Co., 
Schenectady, N. Y. 


ILLUMINATED CROSS FOR CHRISTMAS 
TREE. 
Beautiful effects have been obtained in decorating 


and at the same time lighting of Christmas trees by 
means of miniature electric lamps specially shaped and 








Miniature Lamp Arranged as Illuminated Cross. 
colored to resemble nuts, fruits, birds, etc. The A. C. 
Mannweiler Co., Inc., Fort Wayne, Ind., is one of the 
manufacturers that has made many of these pleasing 
lamps for tree lighting and similar purposes. A design 
it has recently added is that of an illuminated cross, 
which, as shown herewith, makes it an especially suit- 
able lamp for Christmas tree lighting. The colors 
used on these lamps are permanent and the lamps are 
made with the greatest care to insure reliability and 
durability as well as attractive decorative effect. 











C. & C. Electric Manufacturing Appoints New York 
Sales Agent—Howell Motors Installed in Quicksilver Mine 


Lancashire Dynamo & Motor Co., Ltd., has moved its 
main office and works to larger and more commodious 
quarters at Bathurst and Niagara streets, Toronto, Can. 
[he new works are equipped to handle machinery up to 
10 tons and provide excellent facilities for handling re- 
pairs and rewinding all types of electrical machinery eff- 
ciently. 

Northwestern Electric Co., Chicago, manufacturer of 
the Martin rotary converter, reports that a large number 
of its machines, particularly. the 40 and 80-volt, 20 and 40- 
kw. 3-wire converters, lave been shipped for Government 
work. The Martin converters have been on the market for 
a number of years and have been largely used in garages, 
motion picture theaters and other places where rotary con- 
The company is doing an excellent busi- 


verters are used 
for an even larger after-the- 


ness and has been prepating 
war trade. 

F. R. Fishbach, sales manager for Electric Controller & 
Manufacturing Co., Cleveland, Ohio, recently made a trip 
to the Pacific coast and established sales agencies in Los 
Angeles, San Francisco and Seattle. C, F. Henderson, 
appointed sales agent at San Francisco, has been placing 
this company’s equipment in a number of motor-operated 
plants. Mr. Henderson also represents the Esterline Co., 
Indianapolis, whose meters have been installed in the 
plants of the Union Ice Co., in California, and in that of 
Judson Manufacturing Co., Emeryville, and the Hall-Scott 
Motor Car Co., Berkeley, Cal. 

Garland-Affolter Engineering Co., Rialto building, 
San Francisco, saies agent for Howell Electric Motors Co., 
»f Howell, Mich., has placed a number of motors of this 
type in industrial plants in California. Among the in- 
stallations were 10 motors in the plant of the National Rice 
Mills Co., at Sacramento, for operating hullers, polishers, 
classifiers and conveyors, in which Allen-Bradley motor 
starters were installed. Another installation consisted of 
15 Howell motors at the mines of the New Idria Quick- 
silver Co., at Idria, Cal., for driving conveyors, rotary 
kilns, conveyors and crushers. Also, this type of motors 
has been put in at the several plants of the National Ice 
Co. in various parts of the state. 

Milliken Brothers Manufacturing Co., Inc., Woolworth 
building, New York, has acquired the plant of the James 
H. Young Stone Co., One Hundred and Thirty-sixth street 
and East River, for a new fabricating plant for the manu- 
facture of steel transmission towers, radio towers, poles, 
as well as the Standardized Truss Unit System for build- 
ing construction, a patented method of all-steel building 
erection designed by J. E. Jennings, vice-president of the 
company. Additional property adjoining the plant has 
also been secured, and it is planned to erect an extension 
to be used for galvanizing operations. The new works 
will provide about 40,000 sq. ft. of manufacturing area, and 
will be fully equipped for all features of production. 
C. T. Clack is president. 

Henkel & Best Co., 122 S. Michigan boulevard, Chica- 
go, Ill., has issued a well illustrated pamphlet entitled “In- 
dustrial Lighting and Production.” It shows the close 
relation between these and emphasizes the low cost of 
good lighting in the industrial plant. Most of the space 
is devoted to a description of the H. & B. Factrylites, 
which are lighting fixtures especially designed to secure 
efficient utilization of the light combined with a minimum 
of glare. How this is obtained is described in consid- 
erable detail with the aid of numerous illustrations of fix- 
tures complete, of their parts, of sections showing the de- 
tails of construction, and of distribution curves to give 4 
good idea of the nature of the light distribution obtained. 
In all these fixtures an opal glass cup or ring is used as 
an eye shield to cut off the direct light from the filament 
and reduce glare to make it unobjectionable. A line of 
shade-holder reflectors is also illustrated as well as a few 
office and loft fixtures. 


__ Under-Feed Stoker Company of America has pub- 
lished a very complete set of instructions covering the 
best operation of Jones under-feed stokers in a number of 
foreign languages. The languages embrace Polish, Portu- 
guese and Italian. Saving coal, conserving labor or keep- 
ing up operation when men are difficult to obtain are 
matters that concern the whole world, not a few countries 
alone. The above instructions are now available, and will 
be mailed on request. 


National Electric & Welding Co., 90 West street, New 
York, has been appointed New York sales agent for the 
C. & C. Electric & Manufacturing Co., Garwood, N. J. 
and also eastern sales agent for the Wesche Electric Co, 
of Cincinnati. The personnel formerly connected with the 
New York sales office of the C. & C, Electric & Manufac- 
turing Co. is now handling both. C. & C. and Wesche 
machinery, the lines of apparatus having been extended 
to include both alternating and direct current equipment, 
arc welders, etc. 

Manufacturers Distributing Co., Inc., 400 Fullerton 
building, St. Louis, Mo., has issued a number of pieces of 
literature descriptive of the “Almetal’” household steam 
laundry, which is one of the latest and greatest develop- 
ments in laundry machines for the home, and is recog- 
nized by laundry ‘experts as one of the most efficient 
methods for washing clothes. The “Almetal” steam laun- 
dry is electrically operated and relieves the operator of all 
labor in connection with the actual washing and wringing 
of clothes. It is compact and takes up very little space, 
and is designed and built vertical rather than horizontal. 
This steam laundry is made of a very high grade of 
material and is guaranteed for one year against defective 
workmanship or material. Aside from its value as a laun- 
dry machine, it has been used successfully for canning, 
blanching, sterilizing and cooking fruits and vegetables. 


Butte Engineering & Electric Co., San Francisco, Cal. 
has moved its offices, stockrooms and shops to 530-534 Fol- 
som street, that city, where all floor space in a four-story 
building is occupied. This company, controlled by C. F. and 
P. C. Butte, makes a specialty of the manufacture of elec- 








Butte Monorail Electric Hoist With a 4000-Lb. Capacity: 


tric cranes and hoists and electrical apparatus for naval 
vessels and switchboards. Many of this type of traveling 
cranes have been installed in foundries and shops of the 
Pacific Coast. The accompanying illustration shows a Butte 
monorail electric hoist, with a lifting capacity of 400 Ib. 
capacity traveling at the rate of 350 ft. per minute in Use 
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Current News 








EASTERN STATES. 


BOSTON, MASS.—New York, New 
Haven & Hartford Railroad has award- 
ict to the National Engineer- 








ed a cont : 
ing Co., 4) Central street, for the con- 
struction of the proposed two-story sig- 





nal tower, about 20x24 ft., to be located 
near First street in the South Boston 
listrict. 

CHATHAM, MASS.—The United 
States Government, Navy Department, 
has completed plans for the construc- 
tion of a new boiler plant at the local 
Government station. The structure is 
estimated to cost $30,000. 














CHELSEA, MASS.—The Govern- 
ment, Bureau of Yards & Docks, is 
planning to commence work at once on 





the installation of the proposed new 
heating svstem at its local properties. 
Plans for the work, which is estimated 
to cost $25,000, have been completed. 


AUBURN, N. Y.—Auburn Woolen 
(Co, Mill street, has had plans prepared 
for the erection of a new radial brick 
stack at its plant to be used for power 
purposes, estimated to cost $8000. The 
company is engaging in the manufac- 
ture of blankets for the American and 
allied armies. 


BUFFALO, N. Y.—Owing to the dis- 
abling of one of the stokers on the boil- 
ers at the steam generating plant of the 
General Electric Co. on the River road, 
the supply of electric power was tem- 
porarily suspended. A number of in- 
dustrial plants and factories engaged 
on important Government work were 
affected. 


FT. EDWARDS, N. Y.—The village 
will renew its electric light contract for 
street lighting with the United Gas & 
Electric Fuel Co. for two more years. 
Address H. M. Collin, general manager. 
FT. LAFAYETTE, N. Y.—The 
United States Government, Navy De- 
partment, is considering the installation 
ot a new lighting system at the local 
Government station. The work is esti- 
mated to cost $6000. 


_LA SALLE, N. Y.—Suburban Power 
Lo, an auxiliary of the Niagara Falls 
Power Co., has changed its name to the 
La Salle Electric Corporation, and has 
incorporated with a capital stock ample 
0 operate on an enlarged scale. A brick 
and concrete substation is now being 
‘onstructed on Military road property 
and will be ready for operation in an- 
other month. It will have a capacity 
liree times as great as the present local 
quirements. The cost is estimated at 
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MORRIS, N. Y.—Morris Light & 
ower Corporation has been granted 
Permission to build, maintain and oper- 
ite an electric system in the village of 
ris, Otsego county, and to exercise 
nights and privileges granted by the 
Mesident and trustees of Morris. 
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NEW YORK, N. Y.—Central & 
South American Telegraph Co., 66 
Broadway, has been granted permission 
by the Brazilian Government to lay and 
operate a cable from Rio de Janeiro to 
Cuba. 


NEW YORK, N. Y.—B. Nordrup, 
2102 Broadway, is in the market for 
various kinds of electrical supplies. 

NEW YORK, N. Y.—Cassidy & Son 
Manufacturing Co., 101 Park avenue, 
manufacturer of lighting fixtures, etc., 
with plant on Wilbur avenue, Long 
Island City, has filed a petition in bank- 
ruptcy, showing liabilities of $87,270, 
and assets, consisting of stock, plant, 
machinery, etc., of $239,074. John Cas- 
sidy is president. Charles Burlingham, 
Jr., Donald C. Uhleman, and George W. 
Cassidy have been appointed receivers 
by Judge Hand. 


NEW YORK, N. Y.—Announcement 
is made that the Argentine Republic is 
planning for the construction of a new 
electric power plant at the Igazu Falls, 
in the vicinity of Buenos Aires. It is 
held that this project would permit the 
development of extensive natural re- 
sources and incidentally solve. the fuel 
problem with which the republic now 
has to contend. 

NEW YORK, N. Y.—Liberty Light- 
ing Supply Co., 242 Bowery, has filed 
an involuntary petition in bankruptcy, 
with statement showing liabilities of 
$18,000 and assets of $5000. Robert 
Seelay has been appointed receiver. 

NEW YORK, N. Y.—Delos W. 
Cooke, state fuel administrator, has au- 
thorized a survey of all power and heat- 
ing plants in New York for the purpose 
of determining in which plants steam 
grades of coal can handily be substi- 
tuted for the larger sizes of anthracite. 
The survey is being made by a num- 
ber of local engineers under the super- 
vision of C. A. Graves, administrative 
engineer. 

OTISCO, N. Y.—Otisco Light & 
Power Co., Inc., has been authorized 
to construct an electric light plant and 
system in the town of Otisco and to ex- 
ercise rights and privileges granted by 
the town. 


TOTTENVILLE, S. I., N. Y.—Rich- 
mond Light & Railroad Co. was com- 
pelled to suspend operations at its Liv- 
ingston power plant recently, due _ to 
breakdown. A number of _ industrial 
plants engaging on important Govern- 
ment contracts were seriously affected. 
The company expects to resume oper- 
ation at an early date. 

WATKINS, N. Y. — International 
Salt Co: of New York is considering 
plans for the construction of a new ex- 
tension to the boiler plant at its Glen 
Works, to cost about $15,000. George 
A. Walter is general superintendent. 


BOONTON, N. J.—Radium Luminous 
Material Corporation recently applied 


for 450 kw. for electric furnaces and has 
also made application for an additional 
building on the property of the com- 
pany at Boonton. The building they 
have in mind has about 10,000 sq. ft. of 
floor space. It has many large Gov- 
ernment orders for radium luminous 
material for watch dials used for mili- 
tary wrist watches, compass dials for 
aeroplanes, etc. 


FREEHOLD, N. J.—The Board of 
Public Utility Commissioners has 
granted permission to the Monmouth 
Lighting Co. to place into effect in- 
creased rates for wholesale and retail 
power. The company operates at South 
Amboy, Sayreville, Middlesex, Keyport, 
Matawan, Keansburg, Highlands, and 
neighboring municipalities. 


JERSEY CITY, N. J.—The City 
Commission has approved plans for the 
installation of new boiler equipment in 
the former Robert Davis Association 
Clubhouse on Mercer street, recently 
leased for a baby welfare station and 
hospital. 


NEWARK, N. J.—Announcement has 
been made by the Public Service Elec- 
tric Co. that a number of local indus- 
trial companies now being served by 
the company with electric power for the 
operation of their plants, have volun- 
teered to operate the plants at certain 
intervals best suited to the Public Serv- 
ice Co. in order to reduce the “peak 
load.” More than 90% of the power 
being generated at the various power 
stations of the company, exclusive of 
street railway power, is being devoted 
to concerns engaging on Government 
contracts. 


NORTH LONG BRANCH, N. J.— 
Atlantic Coast Railway Co. has recently 
completed improvements in the boiler 
equipment at its plant to increase the 
capacity. It is understood that a quan- 
tity of new electrical eguipment will 
also be installed. The company has re- 
cently filed applications with the Board 
of Public Utility Commissioners for 
permission to increase its fares from 
five to seven cents. 


WEEHAWKEN, N. J.—Fire, on 
Nov. 6, destroyed a warehouse and a 
section of the plant of the Independent 
Lamp & Wire Co., Gregory avenue, with 
loss said to exceed $80,000. The com- 
pany manufactures incandescent bulbs. 
Dr. Alfred J. Liebman is general man- 
ager. 


CLIFTON HEIGHTS, PA.—Kent 
Manufacturing Co. has taken bids for 
the erection of the proposed one-story 
brick and concrete engine plant at. its 
works, about 44x60 ft. Frank E. Hahn, 
1112 Chestnut street, is architect. 


MILTON, PA.—Arrangements have 
been completed by the United States 
Government Construction Division, for 
the immediate erection of the proposed 
local power plant, estimated to cost 
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$100,000. The Cleveland Construction 
Co., Cleveland, Ohio, is the contractor. 


PHILADELPHIA, PA.—The Phila- 
delphia Electric Co. has been denied its 
application to the Government for an 
advance of $6,000,000 to provide for the 
construction of its proposed power plant 
at Beach and Palmer streets. It is un- 
derstood that the company is planning 
to renew negotiations with the War In- 
dustries Board for this sum. The new 
plant was to have been erected to sup- 
ply electric energy to industrial plants, 
etc., in the Philadelphia section engag- 
ing on important Government work, in 
cluding the shipbuilding works of the 
American International Corporation at 


Hog Island 
PHILADELPHIA, PA. American 


\gricultural Chemical Co., Drexel build- 
ing, has had plans prepared for alter- 
ations and improvements in the boiler 
plant at its works at Delaware and Wec- 
cacoe avenues. 


PHILADELPHLA, 
States Government is taking bids for 
the construction of a six-story brick, 
concrete and steel machine and elec 
trical shop, about 94x39 ft. in size 


PITTSBURGH, PA.—Fire recently 
damaged a portion of the substation of 
the Duquesne Light Co., 601 Diamond 
street, in the northside section of Pitts 
burgh. It is understood that repairs 
will be made at once 


PITTSBURGH, PA.—It is reported 
that the Government has cancelled its 
contract with the Duquesne Light Co. 
for the construction of the proposed 
generating plant to he located near 


PA.—The United 


Cheswick. estimated to cost approxi- 
matelv $16,000,000. 
TITUSVILLE, PA.—Cyclops Steel 


Co. has completed foundation work for 
the erection of a one-story brick boiler 
plant, about 46x50 ft., at its works. 


ANNAPOLIS, MD Washington, 
Baltimore & Annapolis Railway is plan- 
ning for the installation of a block sig- 
nal svstem for its double-track railway 
between Naval Academy Junction and 
the District of Columbia boundary. 

ELLICOTT CITY, MD—C. A. 
Gambrill Manufacturing Co., 110 Com- 
merce street, Baltimore, has awarded a 
contract to West Construction Co., 
American bvilding, Baltimore, for the 
erection of a reinforced-concrete addi 
tion to its boiler plant. 

BALTIMORE, MD.—Extensive im- 
provements and additions to power sta- 
tion at Westport, owned by the Con- 
solidated Gas Electric Light & Power 
Co., of Baltimore, are contemplated at a 
cost of a million dollars. 

HAMPTON ROADS, 
United States Government, War De- 
partment, has awarded a contract to 
John Gill & Sons, Cleveland, Ohio, for 


VA.—The 


the construction of an electrical feeder 
and distribution system at the local 
naval training camp and hospital. The 


department has also authorized the in- 
stallation of a heating plant at Langley 
Field. Va., in connection with the con- 
struction of several new buildings, esti- 
mated to cost $79,000. 

MONROE, N. C.—Bearskin Cotton 
Mills will construct an electric light sys- 
tem in mill village. 

SPRINGFIELD, GA.—R. M. David- 
son, Springfield, and associates, are 
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DATES AHEAD. 


American Society of Mechanical En- 
gineers. Annual meeting, New York 
City, Dec. 3-6. Secretary, Calvin W. 
Rice, 29 W. 39th street, New York, 
ie Be 

Florida Engineering Society. An- 
nual meeting, Jacksonville, Jan. 5, 
1919. Secretary, J. R. Benton, Gaines- 
ville, Fla. 

Institute of Consulting 
Engineers, Inc. Annual meeting, New 
York City, Jan. 13, 1919. Deputy sec- 
retary, B. Etchelle, 35 Nassau street, 
New York City. 

White Cedar Association. 
Milwaukee, Wis., Jan. 


American 


Northern 
Annual meeting, 


21, 1919. Secretary, N. E. Boucher, 
702 Lumber Exchange, Minneapolis 
Minn. 


Association of Electrical 
Annual meeting, @hicago, 
Secretary, W. S. 
boulevard, 


Western 
Inspectors. 
Ill., Jan. 28-30, 1919. 
Boyd, 175 West Jackson 
Chicago, Ill. 

Cklahoma Utilities Association. An- 
nual meeting, Oklahoma City, Okla., 
Feb. 13, 14 and 15. Secretary, H. A. 
Lane, Oklahoma City, Okla. 


New Mexico Electrical Association. 
Annual meeting, Albuquerque, N. 
Mex., Feb. 17-19. Secretary-treasurer, 
Charles E. Twogood, Albuquerque, N 
Mex. 











planning for the erection of a hydro- 
electric plant, for furnishing electrical 


energy to industrial plants etc.. in 
nearby sections. 

SUMMERVILLE, GA—The city 
will install electric light system \d- 


dress John D. Taylor. 

CRESCENT CITY, FLA.—The city 
has issued bonds for $10,000, to provide 
for the installation of an electric light 
system. .\. FE. Lounds is city clerk. 


NORTH CENTRAL STATES. 


CLEVELAND, OHILO.— Aluminum 
Castings Co. will build power house, 
according to plans prepared by Archi- 
tect F. A. Parkhurst. 

CLEVELAND, OHIO.— Cleveland 
Welding & Manufacturing Co. has 
awarded a contract to the Hunkin- 
Conkey Construction Co. of Cleveland 
for the construction of a new power 
house, 80x100 ft. in size. 


MILWAUKEE, WIS.—Heating & 
Power Equipment Co. has decreased its 
capital front $50,000 to $15,000 and 
changed its name to the Sterling Engi- 
neering Co. 

ISHPEMING, MICH. 
Cliffs Iron Co. has under consideration 
plans for the construction of two elec- 
tric power plants, to be located at its 
works at Ishpeming and Republic. 

LANSING, MICH.—The electric 
light and water board, which controls 
the municipal plants in Lansing, has de- 
cided to raise rates, effective Nov. 1. 
Electric light and power rates will be 
raised 29 to 39% and water rates 12 to 
26% . 

RAVENNA, MICH.—Plans for the 
installation of a small electric light 
plant next spring are under advisement. 
C. E. Alberts is interested. 


MANKATO, MINN.—The Mankato 
division of the Northern States Power 
Co. is installing three 400-kw. trans- 
formers in a substation at Mankato to 
care for the growing requirements of 
the Kasota-Saint Peter transmission line. 


ST. LOUIS, MO—Amber & Zim- 


~ Cleveland-* 
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merman, 1228 Pine street, have bee 
awarded the contract by the Oliver 
Electric Manufacturing Co. for the - 
struction of a new plant, to cost abou 
$45,000. sini 


LOUISVILLE, KANS. Riversid 
Co. of Abilene has secured a franchise 
to light the city of Louisville which Fa 
located a few miles north of Wamego 
Work on the distributing plant wil be- 
gin in the near future. 

LURAY, KANS.—Prepar ations are 
being made for the installation of , 
municipal electric light plant. George 
H. Wells will have charge of the plant 

OSBORNE, KANS.—The city coup. 



















cil of Osborne has agreed to furnis 
electric current to the towns of Portis 
Harlan, Gaylord and Cedar. These 





towns will build the line to Osborne 
and advance the money for installing 
switchboard and other necessary equip- 
ment. 


SIOUX 









FALLS, S. DAK—Ney 
business secured by the Sioux Falls 
division of Northern States Power ( 
includes 80 hp. in motors connected for 
a new department store. 


SOUTH CENTRAL STATES. 


ASHLAND, KY. — Consolidated 
Light, Heat & Power Co., Huntington, 
W. Va., is planning for the construc. 
tion of a new 33,000-volt transmission 
system from Ashland to Ironton, Ohio, 
a distance of about 5 miles. The com- 
pany is also planning to change the 
equipment of its five substations at Ash- 
land, Huntington W. Va., and Ironton, 
Ohio. 


LOUISVILLE, KY.—Louisville Gas 
& Electric Co. contemplate erection of 
an addition. 

LOUISVILLE, KY.—Commercial de- 
partment of the Louisville Gas & Elec- 
tric Co. during the week ended Oct. 2 
accepted contracts with 49 new cus- 
tomers with 24 kw. of lighting and 38 
hp. in motors. 


























New business connected 
to the company’s lines includes 55 cus- 
tomers with 66 kw. of lighting and 2 
hp. in motors. Electric energy output 
shows a gain of 16.8% the corre- 
sponding week last year. 
LOUISVILLE, KY.—Commercial de- 
partment of the Louisville Gas & Elec- 
tric Co. during the week ended Nov. ? 
accepted. 42 new electric light and power 
customers with 23 kw. for lighting and 
{5 hp. in motors. Electric energy out- 
put for the week shows a gain of 17.8% 
over the corresponding week last year 
MEMPHIS, TENN.—The plant o! 
the Memphis Gas & Electric Co. was 
damaged ccnsiderably as a result of the 
bursting .of an 18-inch steam feed pipe 
at the company’s main plant recently 


BIRMINGHAM, ALA.—Birmingham 
Railway, Light & Power Co. ts consid- 
ering plans for alterations and improve 
ments in its plant to increase the pres 
ent capacity. ; 

BIRMINGHAM, ALA—The Gov- 
ernment is planning for the acquirement 
of a strip of land in Walker county © 
be used for the construction of a rail- 
road in order to enable the Alabama 
Power Co. to establish a line of com 
munication between its power plant at 
Gorgas to the new nitrate plant No. - 
at. Muscle Shoals. 

MONTGOMERY, ALA.—Montgom 
eyr Light & Traction Co. will build 2 
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new electric lighting plant, at a cost of 


CP5 OO, 


MUSCLE SHOALS, ALA.—Oper- 
ation has recently been inaugurated at 
the first unit of new Government nitrate 
plant, to be used for the manufacture of 
air nitrates. A total of 186,000 steam- 
venerated electric horsepower will be 
required for the operation of the works. 


EUREKA SPRINGS, ARK.—Home 
Electric Co., organized by B. H. Block- 
Fr, A. Butt, C. A. Fuller and oth- 
ers, have purchased the Eureka Springs 


Electric Co.'s properties, including elec- 
tric light and ice plant. 

VANA, ARK.—Kyle & Co. will in- 
stali electric light plant to keep the city 
illuminated 

GUTHRIE, OKLA.—A $250,000 bond 
iss for waterworks improvements is 
to submitted to the attorney general 
it e. Benham Engineering Co., 1300 


Coleord building, Oklahoma City., Okla. 


G \nderson, city clerk. 


\RTSHORN, OKLA.—The city 
will vote on proposal to grant franchise 
to (hoctaw Power & Light Co., Mc- 
lester, Okla., to construct electric and 
power system. 

“ALESTER, OKLA. — Choctaw 


Power & Light Co. is planning for the 
‘onstruction of a new electric light and 

power system at Hartshorn, Okla. 
SAPULPA, OKLA. — Prospective 
uusiness for the Sapulpa Electric Co. 
includes 50 hp. for the Gypsy Oil Co. 
to operate a vacuum pump, and 450 hp. 

1 cotton gin. 
EATHERFORD, 
Weatherford electric light plant, which 
put out of commission by the re- 

ent fire, will be remodeled at once. 


WESTERN STATES. 


WISTON, MONT. —Cook County 
isit Co., it is stated, is preparing 
plans for the construction of an electric 


TEX. — The 


lway from a point near Gardiner 
along the Yellowstone river to the La- 
mar river and Soda Butte Creek. 


UEBLO, COLO.—Arkansas Valley 
Railway, Light & Power Co. has been 
approached by a company organized in 
rado Springs, for the purpose of 
\ ing manganese ores in the Cripple 
Creek district, with reference to sup- 
plying this company’s electric energy re- 
quirements amounting to approximately 
in motors. 


.RCO, IDA.—An election will soon 
e held to vote on the proposal to issue 
330.000 in bonds for extensions and im- 
provements to the municipal light and 
plant 


ILYMPIA, WASH.—A _hydroelec- 
tric plant and two electric smelting fur- 
are being installed on a manga- 
nese mine in the Olympic mountains by 
the Olympic Smelters, of which H. H. 
Piper, of Olympia, is manager. The 
electrical equipment consists of two 
W'-kw. alternating current generators, 
driven by impulse wheels, Pelton type, 
producing energy for two electric fur- 
naces, 


" hp 


) er 


na e 


“ATTLE, WASH.—Sound Power 
Co. a subsidiary of the Sound Paper 
Co., both of New York, N. Y., has been 
granted a preliminary permit for the 
development of power in the National 
Res rve in western Washington. H. O. 


Pond, of New York, N. Y., is president 
of the company. 


SPOKANE, WASH.—Spokane Heat, 
Light & Power Co. will expend $60,000 
for extending its lines, and generally 
improving plant. 


TILLAMOOK, ORE.—Great Power 
Co. will soon place in operation a 20- 
mile electric transmisson line from 
Tillamook to Brighton, which will sup- 
ply electricity to operate the planing 
mill of the Brighton Mills Co. 

CAMP KEARNEY, CAL.—The Con- 
struction Division of the War Depart- 
ment, Washington, D. C., has under 
consideration the construction of an 
addition to Camp Kearney, consisting of 
barracks, mess halls, hospital, etc., to 
cost about $2,000,000. - 


EUREKA, CAL.—Western States 
Gas & Electric Co. will supply 80 kw. of 
electrical energy to the contractor who 
will raise the steamer Corona. This 
power will be required for about six 
months. 


INGOT, CAL.—Ajfterthought Copper 
Co. is considering the construction of 
an electrolytic plant at its mines. 

STOCKTON, CAL—The Stockton 
division of the Western States Gas & 
Electric Co. has accepted contract with 
the Sperry Flour Co. covering an_addi- 
tional 80 hp. in motors, which makes a 
total of 490 hp. served this company. 
Contracts have been renewed with the 
Union Ice Co. covering 438 hp. and with 
the Danaher Pine Co. at Camino for 
60 hp. in motors. 








PROPOSALS | 
| 


CRANES.—Bids_ will be 
received at the Bureau of Yards and 
Docks, Navy Department, Washington, 
D. C., until Nov. 25 for furnishing and 
installing two 15-ton electric traveling 
bridge cranes, in the structural shop at 
the navv vard, New York, N. Y. Refer 
to specifications 3438. 

ELECTRIC SHOP.—The United 
States Government, Bureau of Yards and 
Docks, is taking bids for the construc- 
tion of a new smithery and electric shop 
(specification 3501) at Cape May, N. J.. 
at the local Government site, estimated 
to cost $9000. 


PUMPING EQUIPMENT. — Bids 
will be received by the City Commis- 
sion, City Hall, Port Huron, Mich., un- 
til Nov. 20 for furnishing pumping 
equipment, including two motor-driven 
centrifugal pumps, each of 6,000,000-gal. 
capacity in 24 hours, one 24-in. Venturi 
meter with indicator, register and re- 
corder, water valves, valves and pump 
fittings, etc. Lorrain C. Elliott is city 
clerk. 
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NEW PUBLICATIONS 














FOREIGN TRADE THOUGHT OF 
1918 is a new publication issued by the 
Irving National Bank in its Foreign 
Trade Series. In this booklet excerpts 
from addresses delivered at the Fifth 
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Trade Convention, 
held in Cincinnati, have been classified 
so as to emphasize outstanding ideas. 
The foreword urges the establishment of 
foreign trade as an American institution. 
It does not advocate indiscriminate com- 
petition or a measuring of commercial 
progress in terms of “War after the 
War,” but points out that the slogan of 
the five conventions, “Greater Prosperity 
Through Greater Foreign Trade,” wil! 
be realized only through recognizing the 
value of wholehearted, concentrated ef- 
fort, intensified zeal and activity. 


ECONOMICAL USE OF COAL IN 
RAILWAY LOCOMOTIVES. — The 
Engineering Experiment Station has is- 
sued Circular No. 8, entitled, “The Eco- 
nomical Use of Coal in Railway Loco- 
motives,” which presents a simple state- 
ment of the facts concerning the choice, 
distribution, storage and use of coal, 
and offers some conservative sugges- 
tions concerning the ways in which coal 
may be burned economically. The bul- 
letin contains numerous charts and 
tables and considerable data of value to 
railway officials and employes in their 
efforts to save coal. 


National Foreign 








INCORPORATIONS 




















NEW YORK, N. Y.—H. W. Bart- 


lett, Inc. Capital, $10,000. To engage 
in a general electric engineering ca- 
pacity. Incorporators: C. J. Beck, H. 


N. Bartlett, and C. W. Bedell, 23 Mer- 
cer street. 

NEW YORK, N. 
tric Co. Capital, 
facture electrical 
rators: D. Sprague, E. L. 
J. Conklin, Yonkers. 

CHESTNUT GROVE, KY.—Black- 
ford Telephone Co. To operate a local 
telephone system. Incorporators: A. 
F. Ray, Charles F. Poole, and W. H. 
Bradley. 

BROOKLYN, N. Y.—-Harding Elec- 
trical Co. was incorporated with a cap- 
ital stock of $5000 by L. H. Harding, 


Y.—Branford Elec- 
$10,000. To manu- 
specialties. Incorpo- 
Bell, and M. 


241 Quincy street, Brooklyn, and 
others. 
NIAGARA FALLS, N. Y.—Niagara 


Falis Power Co. was_ incorporated 
with a capital stock of $26,000,000. Ed- 
ward D. Adams, Nicholas Biddle and 
Ogden Mills, of New York City, in- 
corporators. 


TWIN FALLS, IDA.—Mutual Light, 
Heat & Power Company has filed ar- 
ticles of incorporation and will issue 
stock to the extent of 500,000 shares. 


GENEVA, N. Y.—Boylan & Conroy 
Company. Capital, $20,000. To engage 
in the manufacture of electrical special- 
ties. Incorporators: C. R. Conroy, L. 
H. Burdick, and W. L. Boylan, Hornell. 


NEW YORK, N. Y.—W. L. Holahan, 
Inc. Capital, $50, 000. To engage in an 
electrical gry capacity. Incor- 
porators: W. A. Holahan, 44 
West Sixty- fifth rad ‘and L. Holahan, 
404 West Fifty-eighth street, New York. 


GARBER, OKLA.—Garber Light & 
Ice Company, chartered with $20,000 
capital stock by Wm. Musser, J. M. 
Musser, Mrs. M. K. McElroy, all of 
Enid ; 

















































Vol. 73—No. 20. 


HUIS NUAU ULHRA 





Recent Patents 
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Selected and Summarized by Albert Scheible, Patent 
West Monroe Street, Chicago, Illinois 


Attorney, 79 


Carbureter Heater (1,280,290).—In 
the carbureter of Thorwald B. Peter- 
son, an electric heater is so placed as 
to be in contact with a flow of oil. 
The patent was assigned to the Thor- 
wald Mfg. Co. of Omaha, Nebr. 

Telephone Amplifier (1,280,556).— 
A portable telephone set, apparently 
intended as a substitute for a mega- 
phone in amplifying what is spoken 
into the transmitter, is shown in this 


ed 


No, 1,280,556.—Telephonic Amplifier. 


Scher to 
New 


assigned by Louis 
Acoestic Co., of 


patent, 
the General 
York City. 

Electric Pocket Lamp (1,280,370). 
—Pivoted shades are provided for the 
lamp of Joseph Beckmann (of Frank- 
fort-on-the-Main, Germany) which 
was evidently designed for officer’s 
use, 

Clutch for Windmills (1,279,642).— 
A clutch intended for coupling a 
windmill to an electric generator is 
described in this patent to Eugene H. 
Brady (of Flint, Mich.) and is so ar- 
ranged as to automatically effect the 
connection when the clutch body 
reaches a predetermined rotary speed. 

Electroplating Apparatus (1,280,213 
and 1,280,249).—To remove the hy- 
drogen bubbles generated on the ar- 
ticle connected to the cathode during 
a plating operation, Clarence A. Hatch 
(of Oak Park, Ill.) uses a constant 
stream of gas which is first filtered 
through an inert porous material. In 
an allied patent, also assigned to the 
Western Electric Co., George A. Lan- 
dry (of Chicago) uses an anode in the 
form of a cup holding the solution and 
rotates the cathode so as to agitate 
this solution. 

Fluid Meter (1,279,626).—In this 
electrical apparatus for measuring the 
flow of gas through a main, John C 
Wilson (of Milwaukee, Wis.) pro- 
vides means for drying the gas before 
it enters the meter, and automatically 
controls the drying means in propor- 
tion to the rate of flow of the gas. 
He also provides for automatically 
rendering the heating means entirely 
inoperative when the gas flows at 
stich a low rate that the heating might 
produce injurious effects. The patent 
was assigned to the Cutler-Hammer 
Mfg, Co. 





A series of brief comments on 
some of the recently issued elec- 
trical patents cvhich appear to be 
of particular interest to our read- 
“ers, the number after each head- 
ing being that of the United 
States patent to which the sum- 
mary relates. Any correspondence 
regarding such patent matters 
should be sent direct to Mr. 
Scheible at the above address. 











Safety Cutout for Incandescent 
Lamps (1,280,227).—To protect an in- 
candescent lamp against excessive cur- 
rent, Alfred W. Houchin (of Kirk- 
wood, N. J.) builds a thermostatic de- 
vice right into the lamp bulb and con- 
nects it so that it will break the cir- 
cuit when an excessive current is sup- 
plied. 


Electrical Fuse (1,280,478). —A 
novel method of predetermining the 
functioning of a time fuse is utilized 
(according to this patent) by Bryson 
D. Horton, of Detroit. He ascertains 
the critical tension of a fuse strip or 
wire by co-ordinating time and ten- 
sion until a curve is developed which 





No. 1,280,478.—Electric Time Fuse. 
substantially parallels one of the ordi- 
nates. He mounts each fuse wire in 
a holder under a spring tension great- 
er than the critical tension deter- 
mined for it by this method. The pat- 
ent was assigned to the Economy 
Fuse & Mfg. Co., of Chicago. 


Mechanical and Telegraph System 
(1,280,488).— A pulley and_ chain 
transmission arrangement is used in 
this apparatus by John A. Keesey (of 
Brooklyn, N. Y.) and Alfred Shed- 
lock (of Cannondale, Conn.). 


Insect Catching (1,280,359).—In 
this patent, Eugen Abresch (of 
Neustadt-on-the-Hardt, Germany) re- 
cites his observation that insects are 
more strongly attracted by light in 
which the ultra-violet rays predomi- 
nate. . For example, he had found 
that with a 3000-cp. arc lamp sus- 
pended close to a 1000-cp. mercury- 
vapor lamp, the insects would fly 
without exception to the latter, in 
spite of the higher candlepower of 
the arc lamp. He therefore places a 
mercury-vapor lamp between a trap 
and an electric fan which blows the 
insects into the trap net after they 
have been attracted by the lamp, and 
screens the downward rays of light 
to avoid injurious action on the eyes 
of persons in the vicinity. 


Entrance Switch and Service Box 
(1,280,479)—A compact combination 
of a switch mounting, meter mount- 
ing and distribution panel is shown 
in this patent to Bryson D. Horton, 
of Detroit, Mich. 


Electric Hoist Control (1,279,748). 
—Where material is supplied to a 
movable car through a gate, Ray C. 
Newhouse (of Wauwatosa, Wis.) con- 
trols the direction of movement of the 
car partly by the movement of the 
gate. 


Howler Circuit for Telephone Lines 
(1,279,803) —For this purpose Ray 
Seth Wilbur (of Jersey City, N. J.) 
automatically varies the number of 
secondary sections in an inductorium 
forming part of the tone-producing 
apparatus. 


Treating Gases Electrically (1,280,- 
471).—For this purpose, intermittent 
electrical discharges of short dura- 
tion and high current density are 
maintained within a closed reaction 
chamber through which the gas is 
passed at less than atmospheric pres- 
sure. The patent was assigned by 
William T. Hoofnagle (of Glen 
Ridge, N. J.) to the Electro-Chemical 
Products Co., of New York City. 


Fuse-Clip Attachment (1,280,431). 
—Adjustable contacts are provided in 
this fuse holder, for which the patent 
was assigned by Alfred L. Eustice of 
Chicago to the Economy Fuse & Mfg. 
Co. He connects the fuse-clip arms 
by a spanner clamp which can be 
moved to shift the points of engage- 
ment of the fuse contacts with these 
arms, and also adjusts the clamp to 
regulate the pressure with which the 
clip arms grip the contact part of the 
fuse, 

Flatiron Switch (1,280,564). — To 


prevent both a waste of energy and 








No. 1,280,564.—Flatiron Handle Switch. 


a possible burning out of the heating 
unit, or setting fire to adjacent ob- 
jects, in case the user of an electric 
iron fails to turn off the current, 5am- 
uel B. Shapiro (of Newburgh, N. Y.) 
mounts a switch in the handle of the 
iron. The handle itself is made of 
two parts connected to the switch 
members, which are only in contact 
while the handle is grasped by the 
user of the appliance. 
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Men in Service 





AMO AA 


George Leach Commissioned Captain—D. A. Chapman to 


Train Engineers — Gold Stars Added 


Paciric TELEPHONE & TELEGRAPH Co. 


now carries on its roll of honor the 
names of 858 employes enrolled in the 
military and naval service of our coun- 
try. 

W. B. Miser, manager of the Drum- 
right division of the Oklahoma Gas & 


Electric Co., has been made District 
Chairman in the United War Work 
Campaign. 

R. C. Corry, manager of the Sapulpa 


Electric Co., Sapulpa, Okla., has been 
appointed chairman of publicity for 
Creek County in the United War Char- 
ities campaign. 

C. D. Morton has left his position as 
sales engineer for the Page Steel & 
Wire Co., New York City, to become a 
captain in the General Engineer Depot, 
U. S. A., at Washington. 

RacpH R. LAtty, formerly a mechan- 
ical engineer connected with the Pur- 
chase Section, Gun Division of the Ord- 
nance Department, has been assigned to 
the Procurement Division. 


N. I. Garrison, manager of the EI 
Reno (Okla.) division of the Oklahoma 
Gas & Electric Co., has been appointed 
one of the county captains for the 
United War Work Campaign. 

J. G. Fiynn, manager of the New- 
port, Wash., division of the Mountain 
States Power Co., has been appointed 
assistant food administrator for Pend 
d’ Oreille county, Washington. 

J. F. Owens, vice-president and gen- 
eral manager of the Oklahoma Gas & 
Electric Co., has been appointed chair- 
man of the United War Work Cam- 
paign for Oklahoma county, Okla. 


Davin A. CHAPMAN, formerly vice- 
president of the Dangel Co. and the 
Touraine Co., of Boston, is now con- 
nected with the United States Shipping 
Board as supervising engineer in charge 
of the training of chief engineers for 
turbine driven ships. Mr. 





ROLL OF HONOR. 


The electrical industry, perhaps 
to a greater extent than any other 
industry, has answered the call 
of the Nation for Men. As this 
1s @ war of engineers, naturally 
the technically trained men in the 
electrical industry have been in 
great demand and they have re- 
sponded with splendid patriotism. 
Many of the large utility and 
industrial corporations have as- 
signed men for Government serv- 
ice aside from those who have 
voluntarily entered or been called 
for service. 

THe ELectricaL Review will 
welcome news concerning men 
who have entered the service or 
who are engaged in any patriotic 
duties. 











Epwarp D. BEALE, a mechanical engi- 
neer, was recently commissioned a lieu- 
tenant in the U. S. Naval Reserve Force 
and has been detailed to duty with the 
Navy Bureau of Ordnance at Washing- 
ton, D. C. 

C. C. Batpwin, of the Standard Un- 
derground Cable Co., Perth Amboy, N. 
J., is treasurer of the Emergency Re- 
lief Fund organized for the benefit of 
the refugees in this section following 
the tire and explosions at the plant of 


the T. A. Gillespie Co., Morgan Sta- 
tion, N. J. 
GeorGE LracH, who was appointed 


superintendent of electrical distribution 
of the Central Power Co., Canton, Ohio, 
and who has been commissioned a cap- 
tain, has also received the commission 
of captain in the United States Engi- 
neers Corps, and has gone to Camp 
Humphreys, Virginia, for training. 


to Service Flags 


ArcALous W. Wyckorr, president of 
the Wyckoff Motor Sales Co., Pittsburgh, 
Pa., was recently commissioned a major 
in the Chemical Warfare Section of the 
National Army. 


CLARENCE D. BourpacH, formerly of 
the Stillwater (Minn.) division of 
Northern States Power Co., has been 
commissioned second lieutenant in the 
National Army. Lieutenant Bourdagh 
was formerly a private 

F. S. Wituort, formerly of the print- 
ing equipment department of the Cutler- 
Manufacturing Co., Milwaukee, is tem- 
porarily engaged in work in the Elec- 
tric and Power Equipment Division, 
War Industries Board, at Washington, 
B.%. 

SoUTHWESTERN ‘TELEPHONE Co. has 
unfurled a new service flag, bearing the 
figures 1048, representing that number 
of its employes in Government service. 
The flag contains four gold stars in 
memory of Quartermaster Felix Las- 
kowsky, Lieut. George A. Bilsbarrow, 
Capt. Frederick W. Grant and Priv. 
Sam Evans, former employes of the 
Southwestern Bell System. 

Mountain. States TELEPHONE & 
TreLEGRAPH Co. has added the fifth gold 
star to its service flag in memory of Pat- 
rick J. McQuade, until recently an em- 
ploye of the Denver installation depart- 
ment. Mr. McQuade left Denver with 
the June draft contingent, for Camp 
Cody, New Mexico, and was later trans- 
ferred to Camp Dix. While at Camp 
Dix he contracted pneumonia and died 
in the service of his country on Sept. 


The Signal Corps, which to a great 
extent is composed of employes of THE 
AMERICAN TELEPHONE & TELEGRAPH Co. 
and associated companies, has rendered 
valuable service at the battle front. They 
have performed their duties under the 
hazardous conditions, and have 
kept intact, often under 
a hail of bullets, the in- 


most 








Chapman has established 
headquarters for this 
work at 173 Mik street, 
Boston, Mass. 


Three former employes 


of the San Dirco Con- 
SOLIDATED GAS & ELEc- 
TRIC Co., who have been 


in (Government service 
tor some time have fal- 
len victims to the influ- 
enza and pneumonia epi- 
demic. They are: Lieut. 
Harold C. Barlow, Hos- 
pital Corps, U. S. A, 
died at Camp Taylor. 
Kentucky, Oct. 18; Toe 
Me( omb, First Class 
Machinist’s Mate, U. S. 
N,, died on board Trans- 
nort Pueblo, Sept. 28; 
Dewey Ray Prather, U. 








S. N., died at Key West, 
Fla., Oct. 21. 








Typical Y. M. C. A. Station Close to Front Line Trenches. 


dispensable lines of com- 
munication. Men who 
have returned from ser- 
vice overseas complain 
of the monotony of war 
and the tedious routine 
which the soldier’s life 
becomes. The supreme 
importance of maintain- 
ing the morale of the 
army has been recog- 
nized and the greatest 
military authorities of 
the world are enthusias- 
tic in their praise of the 
organizations that have 
done much to accomplish 
this end. The American 
Telephone & Telegraph 
Co. has prepared the ac- 
companying illustration 
as typifying the com- 
mendable work of the 
Y. M. C. A. at the front. 
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Personal 





Cart Brown, manager of the electric 
plant at Cedartown, Ohio, has accepted 
a position as manager of the Huntsville 
operations of the Alabama Power Co. 
He succeeds the late Clyde Childress. 


J. W. Jones has resigned his position 
as general superintendent of the Cen- 
tral Power Co., Canton, Ohio, to be- 
come electrical and steam engineer for 
the United Alloy Steel Corporation. 


T. K. Stevenson, formerly sales man- 
ager of the Western Electric Co. at St. 
Louis, has been transferred to the Gov- 
ernment department at New York, 
where he will do special work. He is 
succeeded by George Corrao, who has 
been appointed assistant sales manager 
at that house. 


A. C. VAN DriesEN, secretary of the 
Toledo Railways & Light Co., has re- 
signed to become assistant treasurer of 
all properties of Henry L. Doherty & 
Co. in Toledo, in active charge of all 
financial matters of the company. Mr. 


Van Driesen’s rise in the Toledo com- 
pany has been rapid. He started as a 
ticket agent for the Beach road at the 


Casino and from chief clerk of the ac- 
counting department became secretary 
of the company about a year ago. 


Grorce B. LELAND, who on Jan. 1 will 
take office as president of the New Eng- 
land Section of the National Electric 
Light Association, is general manager 
of the Stamford Gas & Electric Co., of 
Stamford, Conn., with which company 
he has been associated for the last 14 
years. He was born in Johnson, Vt., 
and was educated in the local schools. 
Mr. Leland was first employed in a 
shop at Erving, Mass., and shortly after- 
ward was appointed chief engineer and 
electrician in the Connecticut Industrial 
School for Girls at Middletown. He 
entered the central-station field later as 
day engineer for the Middletown Elec- 
tric Light Co., and was soon promoted 
to the post of chief engineer. Here he 
had about seven years’ experience in all 
branches of central-station work, includ- 
ing both inside and outside service. 
From Middletown Mr. Leland entered 
the field of construction in the employ 
of Sanderson & Porter. He was en- 
gaged in the erection of a generating 
plant at Far Rockaway, L. I., and upon 
its completion operated it as chief en- 
gineer for three vears, leaving it to be- 
come superintendent of the Stamford 
company, which position he held until 
early this vear when he was made gen- 
eral manager 

Mr. Leland is an associate member 
of the American Institute of Electrical 
Engineers. chairman of the Connecticut 
Electric Light Association, and is a 
member of the Connecticut. Get-To- 
gether Club of the N. E. L. A., having 
served as chairman for one year. He 
is an inspector in the conservation divi- 
sion of the United States Fuel Admin- 
istration under C. G. R. Corson, of 


Hartford, Conn. 


Mull MiG HLH 


John H. Pardee Elected President of American Electric 
Railway Association—George A. Iler Promoted — Changes 


Henry R. Port, of Altoona, Pa., has 
been appointed manager of the local 
branch of the Bell Telephone Co. at 
Lewistown, Pa. 


H. M. GAssMAN was recently ap- 
pointed associate chief of conservation 
for the state of Alabama. Mr. Gass- 
man was chief engineer for the Ten- 
nessee Coal, Iron & Railroad Co. from 
1908 to 1916 and since severing his con- 
nection with that company has been en- 
gaged in general consulting work. 


Georce A. ILER was recently promoted 
to the position of superintendent of op- 
eration of the Georgia Railway & 
Power Co., Atlanta, Ga., succeeding E. 
P. Peck, who resigned to join the Bu- 
reau of Standards at Washington. Mr. 
Iler joined the company a number of 
years ago as chief operator at Tallulah 
Falls, and later became head of the re- 
pair department under Mr. Peck. Prior 
to joining the company he had consid- 
erable experience as an electrician in 
the navy and as a mining electrician. 

Joun H. Parver, who was elected 
president of the American Electric 
Railway Association at the annual con- 
ference of that association held in New 
York, on Nov. 1, is president of the 
J. G. White Management Corporation, 
New York. Mr. Pardee was graduated 
from Hamilton College in 1889, and is 
a member of the Theta Delta Chi Fra- 
ternity. In 1891 he was admitted to the 
bar of New York, and began to prac- 
tice law as a member of the firm of 
Petrie, Timerman & Pardee, of Buf- 
falo. His entry into the public utility 
field was made in the capacity of gen- 
eral manager of the Ontario Light & 
Traction Co. and the Canandaigua Gas 
Light Co., both of Canandaigua, N. Y.., 
This was an administrative appoint- 
ment, the result of his successful re- 
organization of those properties as at- 
torney for the principal financial inter- 
ests. In 1902 he was appointed gen- 
eral manager of the Rochester & East- 
ern Rapid Railway, with headquarters 
at Canandaigua, N: Y. At this time he 
discontinued entirely the practice of law 
in order to devote all his energies to 
utility management. 

In 1907 Mr. Pardee joined the organ- 
ization of J. G. White & Co., Inc., New 
York, as operating manager of the 
public utility properties controlled by 
that company. In 1913 he was elected 
to the office he now occupies as presi- 
dent of the J. G. White Management 
Corporation, then newly organized by the 
J. G. White interests for the purpose of 
specializing in the management and op- 
eration of railway, gas and _ electric 
properties and industrial enterprises. 

Mr. Pardee has been actively identi- 
fied in the affairs of the American Elec- 
tric Railway Association for many 
years. He has been a member of vari- 
ous important committees, and during 
the past year was first vice-president of 
the association, having successively held 
the other vice-presidency offices. He 


. 


was president of the New York Electric 
Railway Association for the year !910- 
11, following an official connection with 
that association dating from 1903. The 
many business interests with which Mr 
Pardee is actively affiliated have given 
him an especially broad knowledge of 
the general utility problems throughout 
the United States. He is also particu- 
larly familiar with the utility situation 
in the Philippine Islands, having made 
several trips to those islands in connec- 
tion with the management of the prop- 
erties operated there by the J. G. White 
Management Corporation. Mr. Pardee 
is a member of numerous social and 
technical organizations, including the 
Metropolitan Club and the Engineers’ 
Club, both of New York. 


Hereert REYNOLps, formerly mechan 
ical assistant to the superintendent of 
motive power of the United Railways & 
Electric Co. of Baltimore, Md.. has 
been appointed fuel engineer, United 
States Bureau of Mines. 


K. T. Longs, assistant electrical engi- 
neer and superintendent of the Chinese 
Telephone Administration, Tientsin of- 
fice, has resigned to become assistant 
general manager of the China Electric 
Co., Ltd., Peking and Shanghai, China. 


A. W. SHAw was lately appointed 
manager of the San Francisco branch 
of E. C. Atkins & Co., Inc., succeeding 
R. W. Neighbor, who now holds the 
position of Pacific Coast sales manager, 
Mr. Shaw has been connected with the 
company during the last 14 years. 


L. E. SchuMACcHER, who for the last 
eight years has been chief inspector of 
the Westinghouse Electric & Manufac- 
turing Co., East Pittsburgh, Pa., has 
been promoted to works manager of thie 


Krantz Manufacturing Co. Brook- 
iyn, N. Y., a subsidiary of the for 
mer concern. Mr. Schumacher, prior 


to his coming to the Westinghouse com 

pany, in Tune, 1900, was in the employ: 

of the Niagara Falls Power Co. 
Obituary. 

Joun Nevin Perry, secretary of the 
Northwestern Supply Co. Denver, 
Colo., passed away at his home in that 
city on Nov. 2. Mr. Perry had been in 
poor health for three years, but was 
confined to his bed only a few days with 
an attack of pneumonia from which he 
was unable to recover. From 1/2 to 
1910, Mr. Perry was general manacer 
of the Billings Mutual Telephone Co 
Billings, Mont.. prior to which time he 
was connected with the Stromberg- 
Carlson Telephone Manufacturing Co.. 
Chicago. In 1910 he joined the Auto- 
matic Electric Co., Chicago. and after 
two years of service resigned to become 
connected with the Western Electric Co. 
He later hecame secretary of the North- 
western Supply Co., the position he held 
at the time of his death. Mr. Perry 
was 42 vears of age and is survived by 
three children. 
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After the War, What ? 


XI. 









*“‘NO, WE’VE NOTHING TO 
SELL. WE’RE LOADED TO 
THE LIMIT WITH WORK.’’ 


How often we have heard that phrase lately. 
And it’s true, in a sense. Many manufacturers 
literally have nothing to SELL. 


But think what they have to MAINTAIN. 














Those manufacturers are not scattering to the 
four winds the organizations they built up in 
prewar times—not if they can help it. 





They are thinking of the day, Nov. 11, when 
the biggest news of all times broke—PEACE! 





And they want to jump in quick, hard, mili- 
‘antly, as soon as possible now peace has 
ccme, into the industrial struggle which pa- 
triotism bade them abandon. 







To this end, the machine tools and fixtures of 
industry have been stored and kept well-oiled, 
whether those tools be men or metal. 







The foresight of some men is limited to four 
walls. They fail to see that anything can be 
replaced except a LOST MARKET. 






A hundred men can produce to one who can 
sell as well as produce. 











If you still have nothing to sell, you have all 
the more to maintain—YOUR PERMANENT 







HIS extract from MARKET. 

Farm Implement 

News, applies with Advertising will do it. And at a tithe the cost 
equal or greater force to of developing a new one in 1919. 
the electrical industries. Open an account headed “Market Mainte- 
The closing suggestion nance.” It’s part of your costs whether you 





is especially timely. figure it now or later. 












You may juggle your books, but you can’t 
escape costs. 





C. A. Tupper, President. CHICAGO 
INTERNATIONAL TRADE PRESS, Inc. 
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Financial News 








Vital Importance of Public Utilities. 


At the meeting of the American Bank- 
ers’ Association recently held in Chicago, 







the following resolutions were unan- 
imously adopted: 
Whereas, The maintenance of the 





highest 
essential 
of ‘the 


utilities in the 
efficiency is 
program 


country’s public 
possible state of 
not only to the war 







United States but also to the nation’s 
business, industrial and public interests; 
and 






Whereas, Such efficiency depends upon 
the preservation of the credit of the com- 
public utility service; 






panies providing 
and : 
Whereas. The increase of costs and 





the unusually difficult conditions of opera- 
tion brought about by the war seriously 
threaten the ability of the public utilities 
to continue the furnishing of the neces- 
sary services they perform; and 

Whereas, The protection of the credit 
of publie utilities is very largely in the 
hands of regulatory commissions and 













other public authorities, rather than in 
the utilities themselves; now, therefore, 
be it 





Resolved, That the American Bankers’ 
Association recommend to national, state 
and local authorities that they recognize 
the unusual and onerous conditions with 
which public utilities are contending, and 
that in the interest of the nation, of busi- 
ness, and of the public, they’ give 
prompt and sympathetic hearing to the 
petitions of such utilities for assistance 
and relief: be it further 

Resolved, That the secretary of the 
American Bankers’ Association be _ in- 
structed to send a copy of this resolu- 
tion to the various commissions controll- 
ing public utilities within the states. 













Standard Gas & Electric Issues New 
Notes. 


A syndicate headed by H. M. Byllesby 
& Co. and fonbright & Co., Ine., is 
bringing out a new issue of $750,000 
Standard Gas & Electric Company three- 
vear 7% collateral trust gold notes due 
Sept. 1, 1921, at a price to yield 8%. The 
notes are a direct obligation of the com- 
pany secured by the pledge of securities 
of subsidiary companies, consisting of 
$750,000 bonds and notes, $750,000 pre- 
ferred stocks and $500,000 common stocks, 
all dividend paying and having an ap- 
praised value of $1,800,000. Annual in- 
come from these securities exceeds 24, 
times the interest charges on the notes 
The company’s net earnings for the year 
ended Aug. 31, 1918, exceed 1.81 times all! 
interest charges, including these notes. 
The territory served by the Standard Gas 
& Electric Co.’s subsidiaries covers 450 
cities and towns, with an estimated pop- 
ulation in excess of 2,100,000. The recent 
demand for public utility se- 
been reflected in the pre- 
ferred and common stock of the com- 
pany, the market prices of which have 
advanced materially. 
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Relative Importance of Public Utility 
Financing. 


The relative importance of the financ- 
ing requirements of public utilities is 
shown by the amount of bonds, notes and 
stocks issued by railroad, industrial and 
public utility corporations during the first 
nine months of 1918. These figures, com- 
piled by the Wall Street Journal, repre- 
sent the securities issued through the 
ordinary channels—investment banking 
houses—-and offered to private investors. 
They are as follows: 
‘ 3onds Notes. 
.$ 45,078,100 $ 49,586,000 
167,966,000 
248,482,900 


$466.034.900 














tailroad _ 
Industrial 92,795,000 
Public utilities 137,175,000 






Total ........$275.048.100 
Stock. 






Total. 
$ 94,664,190 
385,806,225 
100,045,100 


Railroad 
Indnetrial , 
Publie utilities . 





'$125,045.225 
14,387,200 





$80,515,425 





Total .$139,432,425 
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TELEPHONE COMPANIES. 
The Interstate Commerce Commission's 
compilation of aggregate earnings of 61 






(Subsidiaries. ) telephone companies for June and six 
Statement of estimated gross revenue months compares as follows: 
for the month of October, 1918, and 1917. June- 1918 
and comparison follows: Total operating revenue ....... $28,155,589 
Rutland System 1918. 1917. CRUE BROUEED ccoccevccocice 6,370,381 
Electric departments.$25,884.82 $24,576.66 Net operating income ......... 8,366,354 
Railway departments . 10,139.20 10,732.97 6 months— 
Gas departments ..... 6.400.27 5,121.22 Total operating revenue ....... 166,409,882 
PO sth ad A sites Operating income .............. 39,083,278 
i, A eee $42,424.29 $40,430.85 Net operating income .......... 51,214,954 
Sandusky System— =“ 
Electric departments. .$18,812.26 $16,977.45 Dividends. 
‘as departments ..... 13,697.50 28,388.31 Federal Utilities Co. has declared a 





Total ee eeececessese o$de,009.76 $45,365.76 Dec. 2 to stock of record Nov. 135. 
Northwestern Ohio Sys- ><a 
ae SO a $29,000.00 $26,482.70 The board of directors of the 


Binghamton Light, 


Heat & Power Co... 37,043.89 31,152.52 


Sayre Electric Co.... 10,922.07 8,519.80 $2.00 per share on 
New Jersey Power & capital stock outstanding, 


28,889.15 19,949.18 


County Electric Light & 
declared a regular quarterly dividend of 
the amount of the 


quarterly dividend of 1% per cent, payable 


Kings 


Power Co. has 


payable 


on 


Dec. 2 to stockholders of record Nov. 20. 





| & . a earier 





CITIES SERVICE COMPANY. 
12 months 12 months 
ending ending 
Sept. 30, 1918. Sept. 30, 1917. 


Month of 
Sept., 1918. 





Month of 


Sept., 1917 








Gross earnings . .21,973,480.12 18,169,849.41 1,907,155.26 1,594,961.38 
Expenses .... 149,360.57 327,645.77 54.852.75 28,588.05 
Net earnings ....... e ..21,524,119.55 17,842,203.64  1,852,302,51 _1,566,373.33 
Interest on debentures 48,628.45 227.19 


100,642.15 3,150.98 








BORE 00 MEOOR. 5 osc ccc ccc scoccsccccR he SSehGt00 17,000,088.08 1,803,674.06 
Dividends, preferred stock 4,009,485.00 3,551,077.15 336,920.00 








1,566,146.14 





326,155.5 


1,239,990.6 


BE éccwaskstnesa< 17,413,992.40 14,287,975.51 1,466, 754.06 
Serre ee err ee ie : EINE Y : a 695,608.37 
OIE 6: an ait sie goalie 6:0.esiew tedlk'y Gu a bse al ote ae 840,834.92 


Stock Surplus 
Surplus Reserve 
Surplus 


ee CI UE TROON: vin xe osecictusaccesnckateuw 


34,153,004.17 


2,909,095.25 
5,031,154. 
24,676,311. 


34 
29 











WEEKLY COMPARISONS OF CLOSING-BID PRICES OF SECURITIES OF LEA 


ING ELECTRICAL COMPANIES. 


Quotations furnished by F. 


Public Utilities Per cent. 


Adirondack Electric Power of Glens Falls, common............. 
Adirondack Electric Power of Glens Falls, preferred........... 6 
American Gas & Electric of New York, common............ 10+ extra 
American Gas & Electric of New York, preferred............... 6 
American Light & Traction of New York, common.......... ie — 
American Light & Traction of New York, preferred.......... he 6 
American Power & Light of New York, common........... a2 4 
American Power & Light of New York, preferred............. ne 6 
American Public Utilities of Grand Rapids, common........... po 
American Public Utilities of Grand Rapids, preferred........... 6 
American Telephone & Telegraph of New York............ a 
American Water Works & Elec. of New York, common...... aint as 
American Water Works & Elec. of New York, particip...... aoe 7 


American Water Works & Elec. of New York, first preferred, ,, 


Appalachian Power, common 


ED. SN. MNO kee co ndccccecccvvcsucaseséu ken ae 7 
Cities Service of New York, cCommon.............ccccccccees +extra 
Cities Service of New York, preferred..............ccececees nee 6 
Commonwealth Edison of Chicago..................c cece ences vie 8 
Comm. Power, Railway & Light of Jackson, common..... guts : 
Comm. Power, Railway & Light of Jackson, preferred...... ine " 
Federal Light & Traction of New York. common............... 
Federal Light & Traction of New York, preferred.......... aay : 
IMinois Northern Utilities of DIXON. 26... ccc ccccccccccccces roe ¢ 
Middie West Utilities of Chicago, common.................. 2+ extra 
Middle West Utilities of Chicago, preferred.................. veh, * U 
Northern States Power of Chicago, common................ dente aie 
Northern States Power of Chicago, preferred.............. ex.div.7 
Pacific Gas & Electric of San Francisco, common........... vas - 
Pacific Gas & Electric of San Francisco, preferred............. 6 
Public Service of Northern Illinois, Chicago, common........ “e 7 
Public Service of Northern Illinois, Chicago, preferred..... x 6 
Republic Railway & Light of Youngstown, common......... <a 4 
Republic Railway & Light of Youngstown, preferred.......... ‘ 6 
Standard Gas & Electric of Chicago, common............... asin a 
Standard Gas & Electric of Chicago, preferred.............. ale 6 
Tennessee Railway, Light & Power of Chattanooga, common,.. 
Tennessee Railway, Light & Power of Chattanooga, preferred, ,. 6 
United Light & Railways of Grand Rapids, common.......... HA 4 
United Light & Railways of Grand Rapids, preferred........ nate 6 
Western Power of San Francisco, common.................. ed 
Western Power of San Francisco, preferred................ ihiaias 6 
Western Union Telegraph of New York.................... extra 
Industrials— 

Electric Storage of Philadelphia. common.................... aa 4 
Ceneral Electric of Schenectady. ........ccscccccccccccccecs eee 8 
Westinghouse Electric & Mig. of Pittsburgh, common...... — 7 
Westinghouse Electric & Mfg. of Pittsburgh, preferred....... om 7 





M. Zeiler & Co., Rookery Bldg., Chicago. 
Div. rate. 


Bid Bid 
Nov. 5. Nov. 
12 12 


80 98 
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12. 
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